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Abstract
This report responds to the interests of Climate Impacts Group and its stakeholders in the claim
that climate change will cause an unanticipated surge of newcomers to move to the Puget
Sound region. This systematic literature review of media coverage, peer-reviewed social
science research, and agency reports assesses this “climate refugee hypothesis” in light of what
is known about both the influence of climate change upon migration and the nature of Puget
Sound’s existing migration system. A synthesis of this information suggests that a sudden and
dramatic population increase is unlikely to occur, given the nature of anticipated climate
impacts in Puget Sound’s migration system and the fact that migration into Puget Sound is
driven primarily by economic factors. However, climate change could have some effect on
population flows, both directly and indirectly through its economic impacts, and population
forecasting currently does not fully account for these possible consequences. Many
researchable questions remain about the influence of climate forces upon migration into the
region both now and in the future. Pursuing one or more of these investigations could better
prepare regional public service providers for demographic changes that could result from
climate change.

Recommended citation format:
Saperstein, A. 2015. Climate Change, Migration, and the Puget Sound Region: What We Know and How
We Could Learn More. Report prepared for the University of Washington Climate Impacts Group. The
Daniel J. Evans School of Public Policy and Governance, University of Washington, Seattle.
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I. Introduction
Purpose and scope of this study
The question of whether climate change could drive a noticeable increase in migration (an
influx of so-called “climate refugees”) to the Puget Sound region is gaining the attention of
public sector professionals in the region. Planners and managers who engage in long-term
planning for transportation, public health, utilities, and other public services want to
understand whether the population forecasts and demographic trends that form the basis of
their planning need to be adjusted to account for the possible impacts of climate change on
population flows.
Recognizing the need for a deeper understanding of how climate change could affect migration
to the region, the University of Washington’s Climate Impacts Group (CIG) requested a study to
learn more. The CIG is an interdisciplinary research and stakeholder engagement group that
provides the fundamental scientific understanding, projections, models, and adaptation
guidance needed to help decision makers prepare for and manage the impacts of climate
variability and change in the Pacific Northwest. The goal of this report is to answer the
following two questions:
1. To what extent does current knowledge about human migration support the claim that
climate change will drive a significant increase in migration to the Puget Sound region?
2. What further research and analysis could tell us more about how climate change could
affect future migration to Puget Sound?
This paper begins by providing background information on climate projections for the Pacific
Northwest and how these projections have given rise to speculation about climate-related
migration into the area (Section II). Next, it presents the research methods used (Section III).
The paper then outlines the state of knowledge about climate migration (Section IV) and
describes newly-developed methods to incorporate climate-related forces into future
population movement forecasts (Section V). Finally, application of this synthesis to the Puget
Sound region (Section VI) leads to answers to the two research questions along with suggested
questions and methods for future analysis (Section VII).
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II. Background
Warming is already driving change
Global climate change is not a future phenomenon but an active process that is currently
underway. Warming of the earth’s surface since the pre-industrial era is well-documented and
has resulted in losses in snow and ice, sea level rise, and, in some regions, shifts in precipitation
patterns and more heat waves (IPCC, 2013). Models based on current knowledge of climate
science give us a range of estimates for the continuing and future climatic effects of this
warming. However, the scientific consensus is that limiting global warming “will require
substantial and sustained reductions of greenhouse gas emissions.” (IPCC 2013, p. 19).
Regardless of future climate scenarios, communities all over the world are coping with the
effects of climate change upon their livelihoods, health, and economics (IPCC, 2014b).
The greatest source of uncertainty in climate change projections is how society will respond to
this global phenomenon (Walsh et al, 2014, p. 30). It is important to remember that physical
science research alone cannot answer this question. Explaining past decision-making and
projecting future responses to climate change requires consideration of multiple disciplines
that explore interactions among social, economic, and cultural factors (IPCC, 2014b). The
reaction of communities to this problem will probably be an evolving balance of both reducing
greenhouse gas emissions and adapting existing infrastructure and ways of living to the
changing environment (IPCC, 2014b). In some cases, people may adapt to climate change by
moving away from areas where the altered environment damages infrastructure, disrupts
economic activity, or otherwise exposes communities to risk of loss or harm (IPCC, 2014a, p.
767-771). When, how, and why people choose a migration strategy for dealing with
environmental stress created by climate change is the subject of a dynamic field of social
science research (Piguet et al, 2011).

Climate change and the Pacific Northwest: Better off than the rest?
According to the most recent United States National Climate Assessment, the Northwest region
will experience several negative impacts from climate change (Mote et al, 2014). The region’s
average temperatures in the time period of 2070 to 2099 are projected to be between 3.3 and
9.7F warmer relative to 1950-1999, depending on the greenhouse gas emissions scenario.
Northwest summers, which are already dry, will likely be even drier, making regional forests
more vulnerable to wildfires and insects. The amount of snowfall is expected to decline, and
snowmelt is expected to start earlier. This will cause shifts in streamflows that could result in
increased winter flooding and summer shortages in water supply for drinking, agriculture, and
4

wildlife habitat. Low-lying coastal infrastructure in some areas of Puget Sound is vulnerable to
sea level rise. Higher concentrations of atmospheric carbon dioxide is causing ocean
acidification, which threatens coastal habitat, fisheries, and aquaculture (Mote et al, 2014).
These changes will create challenges for human, natural, and economic systems in Pacific
Northwest communities, very likely requiring public service managers to make significant
changes in how systems are designed and managed in order to deal with these impacts.
Despite the challenges that Northwest communities face, some experts have noted that the
region may be relatively sheltered from the worst climatic disasters. A particularly influential
blog post by University of Washington atmospheric scientist Cliff Mass interpreted the National
Climate Assessment to illustrate how the Pacific Northwest, particularly the area west of the
Cascades, could become a relatively safe and pleasant place with respect to climate, compared
to other regions of the United States (Mass, 2014). As an example, Figure 1 shows the projected
changes in average temperature across the United States at the end of the century. Because
the Pacific Ocean provides cool, wet air over the area west of the Cascades, the Puget Sound
region may not see the magnitude of temperature rise that is projected for the inland
Northwest, and even an equal-magnitude temperature increase will result in relatively cooler
temperatures for the Puget Sound region, because the starting average temperature in present
day is cooler in the region than population centers to the south along the Pacific coast. The
Northwest is also not susceptible to the damaging hurricanes that threaten the South and East
and which may worsen in intensity in the future (Walsh et al, 2014), nor the severe winter snow
storms experienced in the Northeast and Midwest, which have increased in frequency and
intensity since the 1950s (Ibid).
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Figure 1. Projected average temperature changes (comparing the average from 1970-1999 with the average from
2071-2099) across the United States under an emissions reduction scenario (left) and a business-as-usual scenario
(right). Note that in both scenarios, warming in the Pacific Northwest is relatively less than many other regions.
Source: Walsh et al, 2014.

The “climate refugee” hypothesis
Although the idea that the Pacific Northwest could turn into a safe haven from climate change
is not new (see McClure, 2009; Brewster, 2010; Conlin, 2011; Environmental Migrants, 2011;
Hormann, 2012), the topic has reemerged in the news recently, with many writers making an
additional assertion about human migration—that “global warming could unleash a deluge of
newcomers” to the Pacific Northwest in coming years (Berger, 2014). The claim that climate
change will drive people away from undesirable environmental conditions in their current
locations and draw them to the Pacific Northwest has attracted both local and national
attention (see Sarashon, 2014; Kingson, 2014). Along with bloggers, news anchors, and
newspaper journalists, public service managers have also expressed apprehension that they
may not be prepared for the potential impacts of these “climate refugees” on population
growth, economics, and culture in Puget Sound. For example, Richard Hoskins of the
Washington Health Department said, “We're going to have an influx of climate refugees. This is
going to have a tremendous impact on our public health (system).” (McClure, 2009).
Uncertainty about the probable magnitude and timing of this influx of migrants, where they
would come from, where they would settle, and how this could impact the delivery of public
services in Puget Sound communities is a rising question in public discourse.
The connection between climate change and migration is also the subject of a complex and
evolving body of social science research. This study identifies key experts, papers, and data
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sources in the field of migration and population studies that explore the relationships among
climate, migration, and population. In synthesizing the lessons from these authorities, this
paper describes a more nuanced framework for understanding the interaction between climate
change and migration and applies these concepts to examine the merits and flaws of the
“climate refugee hypothesis” for Puget Sound.

A note on the use of terms
Writers have used a wide variety of terms to describe the phenomenon of shifting migration
patterns resulting from environmental or climatic changes. Some Puget Sound area policymakers and media outlets have adopted the term climate refugee, a phrase derived from
environmental refugee, which was promoted in 1985 by El-Hinnawi (1985). However, use of the
word refugee in this context is disfavored by today’s migration experts for many reasons,
including its narrow definition as a legal term under the Geneva Refugee Convention and US
and international immigration law (Kolmannskog and Myrstad, 2009) and the fact that many
such migrations do not cross international borders or meet the other legal requirements for use
of this term. The term environmental refugees has declined in use, showing up in only thirteen
of 350 recent publications on the topic (Laczko and Piguet, 2013). In its place, environmental
migrant or climate migrant has been widely adopted. Use of these term is generally accepted,
but their frequent appearance within quotation marks suggests that their meanings remain
ambiguous and possibly contentious (Faist and Schade, 2013). One source of controversy
behind use of any blanket term is that it could be taken to represent a direct, mono-causal link
between climate and migration, a characterization that has been largely rejected, as discussed
in Section IV (Piguet et al, 2011). The remainder of this paper uses the terms climate migrant
and climate migration, acknowledging that they are imperfect representations of the complex
and nuanced relationship between climate change and human population flows.

III. Method
Literature review
This paper is based on a comprehensive literature review of the academic and grey literature
and a conceptual synthesis of the current knowledge that helps to answer the research
questions. The research questions listed in Section I gave rise to three related sub-topics for the
literature search: media coverage of climate migration to Puget Sound, climate migration
research studies, and reports and forecasts about population change in the Puget Sound. The
systematic search strategy was organized around these sub-topics. Identifying relevant
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databases, search terms, and inclusion/exclusion criteria established the primary approach to
assembling the literature.
A second approach to gathering relevant documents was through citation-based searching. This
involved identifying and reading key sources cited in the studies found through the first search.
For example, if a news article cited a government report on the topic of climate change and
migration, this report was added to the bibliography for review. This additional step had the
dual benefits of generating additional sources on each sub-topic and illuminating the presence
of interconnections among the individual works and multiple disciplines of academic and nonacademic research focused on this issue.
A final method for gathering key sources and information was interviews and correspondence
with experts in each of the sub-topics. These experts were Jacqueline Meijer-Irons, a doctoral
student at the University of Washington studying climate migration and Yi Zhao, Chief
Demographer for the Washington Office of Financial Management (OFM). Communication with
these researchers assisted with the understanding and synthesize of relevant theories, debates,
and conceptual frameworks involved with each of the sub-topics.
The results of this literature search are assembled in several tables, along with several key
attributes for each paper. Where applicable, these attributes include the authors, date of
publication, research method, geographic and climatic focus, data sources, key works and
authorities cited, sample size, number of times cited in Web of Science, and key findings. This
method is a form of systematic review, but lacks a quantitative assessment of the findings of
each study (Petticrew and Roberts, 2008). Overall, the study reviews 47 news pieces, 72 climate
migration research studies, and 8 reports related to population changes in Washington or Puget
Sound. A complete list of the research sub-topics, databases, search terms, and filters, along
with the search results, can be found in the Appendix (p. 39).

Rationale for methods
This is an exploratory research project that provides CIG with a deeper understanding of
climate migration, helps identify future research questions, and supports applications for
funding for this research. A literature review using the methods described should reveal the
state of knowledge in the topic, gaps in this knowledge, and existing data sources for potential
future analysis about migration projections for the Puget Sound area. By employing a
systematic and comprehensive approach to gathering the available research and information,
this paper provides a balanced and unbiased perspective that considers the viewpoints
presented in media, government agencies, physical science research, and social science
8

research. Making transparent the sources and databases assembled is an effort both to be
accountable for any assumptions or unintended biases in the approach and an attempt to assist
future researchers who may continue work on this topic. This synthesis of the research and
grey literature will offer a holistic picture of what is understood about this topic from a greater
variety of perspectives and research disciplines.

IV. Climate Migration Theory
The search for literature on climate migration returned several books and numerous individual
studies and reports. These 72 works reveal a core set of concepts upon which the literature has
largely reached consensus, several areas of ongoing debate, and a number of emergent
priorities and approaches. This section describes the cross-cutting themes in recent literature
that relate most closely to the prospect of climate-driven migration to the Puget Sound region.

Growing field of research
The connection between climate change and migration is a subject of growing interest among
researchers. In their 2014 review of books, journals, scientific papers, case studies, and reports
on the climate-migration nexus between 1990 and 2011, Piguet and Laczko find that the
number of publications on the topic has risen sharply in recent years. They identified 220 such
works produced over seventeen years between 1990 and 2007 and 350 publications from just
the three subsequent years between 2008 and 2011. However, this apparent increase in the
number of reports does not necessarily reflect a corresponding expansion of empirical
research, because many recent works have drawn upon findings from older studies (Laczko and
Piguet, 2013). There is an overall need for more empirical research in this field, particularly
longitudinal studies that can reveal the long-term behavioral response to changing climates
(Obokata et al, 2014).

Multi-causality
Migration scholars recognize a variety of factors that encourage people to move away from
some areas and toward others. A commonly-used three-category causal framework describes
these forces:
(1) Push factors related to the place of origin, including downturns in economic
opportunity, political persecution, and environmental risks and dangers;
(2) Pull factors related to the place of destination, such as demand for labor, attractive
wages, or climate-related amenities; and
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(3) Intervening factors that aid or hamper migration, including the existence of social
networks, immigration policies, trade relationships, access to resources and capital
(Black et al, 2013b).
Depending on the situation, environmental and climate-related elements could be considered a
push, a pull, or even an intervening factor. However, the overwhelming consensus in
population studies is that it is unrealistically simplistic to assert that the movement of people
can be attributed to any one single cause alone. The following flow chart illustrates how climate
change can combine with many other push, pull, and intervening factors to influence decisions
about whether to move or stay in place and adapt to changing conditions (Figure 2).

Figure 2. The multi-causal nature of migration decision-making. Push factors encourage migration out of certain origins.
Intervening factors may either facilitate or constrain mobility. If a decision to migrate is made, the choice of destination
depends on a variety of pull factors that make some destinations more attractive than others. *Causal factors that are
particularly sensitive to climate change are indicated by a red asterisk. Source: Adapted by the author based on Figure ES1 in
Foresight, 2011.

Vulnerability and mobility
Individuals and communities faced with climate-related discomfort, difficulty, or danger might
consider a range of coping strategies. One set of possibilities entails remaining in place and
adapting. For example, individuals concerned about excessive heat might install air
conditioning, and communities affected by flooding could build new levees. Another possibility
might be to move, either temporarily or permanently. The coping strategy that an individual,
household, or community will choose will depend a great deal on the economic, social, and
cultural context (Piguet et al, 2011).
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Wealth and access to capital
In a recent synthesis of climate migration research, Black et al (2013b) describe how people’s
wealth—in terms of economic, social, and political capital—influences their decisions to
relocate or remain in place and adapt to climate extremes such as drought, storms, floods and
heat waves. Figure 3 shows their model, which illustrates how wealth relates to both
vulnerability to these environmental hazards and the ability to relocate. The dashed line in the
figure represents the inverse relationship between vulnerability to climate extremes and
wealth. Poor, disconnected, and disempowered individuals are highly vulnerable to
environmental extremes. One reason for this is that they are more likely to live in locations that
are subject to environmental hazards. Another reason is that they lack the financial capital or
political power needed to plan and carry out beneficial in-place adaptation measures (Zetter
and Morrissey, 2014). People with high levels of wealth have lower vulnerability, both because
they are often endowed with safer living conditions and because they can often afford to adapt
to climate extremes through lifestyle changes or infrastructure, or they have the political
influence to participate in collective decision-making that benefits them (Ibid).

Figure 3. Access to social, economic, and political capital has an inverse relationship with vulnerability to climate extremes and
a positive relationship with mobility. The people who are most vulnerable to climate extremes are also the most likely to
become trapped in place. Source: Black et al, 2013b.
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The solid line in Figure 3 represents the positive relationship between wealth and mobility. In
general, relocation is an alternative to remaining in place and adapting, but it is also a costly
process that involves incurring losses of time, energy, financial resources, and social ties. Those
with low levels of wealth have less access to the capital necessary to be mobile. Individuals with
access to more capital are more able to leave one location and resettle elsewhere.

Trapped populations
Groups of people who lack the resources or ability to relocate, particularly when they are
vulnerable to some harm, are referred to as trapped populations. The lower left corner of
Figure 3 shows the trapped population, those people with low access to capital, who are highly
vulnerable to environmental extremes, and who lack the resources to relocate or adapt.
Overall, this model suggests that when extreme environmental events or conditions act as a
stressor in a community, the wealthiest people may choose to remain in place and adapt or
protect themselves, people of medium wealth may be driven and able to relocate, and people
of very low wealth may become trapped, with the desire to relocate but without the ability to
do so. The unfortunate implication is that those households that are most vulnerable to these
hazards are also the most likely to be trapped in place due to lack of mobility. For example, the
US government cites lack of access to transportation as one of the reasons that 70,000
residents remained in New Orleans during Hurricane Katrina, despite evacuation orders (US
House of Representatives, 2015, p. 103). Some studies even suggest that climate change itself,
to the extent that it is economically damaging, could push more people into the category of
lacking access to the resources needed for relocation. In this way, climate change could actually
bring about an overall decrease in mobility in some places, rather than increasing flows (Faist
and Schade, 2013).

Socioeconomic factors
Many factors, such as race, gender, and education, combine to give rise to unequal access to
the resources, social networks, and institutions required for migration to be an option (Faist
and Schade, 2013). On a large scale, social factors such as land ownership and immigration
policies predominately predict population movements (Laczo and Piguet, 2013). Local-scale
studies of environmental calamities such as Hurricanes Katrina and Rita also show that race and
socioeconomic factors are significantly correlated with the duration of displacement and the
timing and other details of return (Adamo and de Sherbinin, 2013). For example, black residents
of New Orleans were less likely to return home after being displaced by Hurricane Katrina than
displaced white residents, primarily because they experienced worse housing destruction
(Fussell et al 2010; Groen and Polivka, 2010). In the forest-savannah transition zone in rural
12

Ghana, it is primarily socioeconomic factors that predict migration intentions, despite the fact
that the majority of residents cite irregular rainfall and many others list risk of drought-related
bush fire as severe household stressors (Abu et al, 2014). Specifically, perceived risk of
unemployment and having previously migrated are associated with having intentions to
migrate, supporting the idea that having limited financial and social capital in a place makes it
more likely a person will move away.

Economic opportunity
Given that relocation is costly, people who are able to migrate are more likely to do so at times
when—and toward places where—they perceive the economic opportunities will compensate
for any losses (Jacqueline Meijer-Irons, personal communication, 2015). Labor migration is a
common strategy for households to cope with many different types of stress and threats to
livelihood (Banerjee et al, 2013). For these reasons, relative economic opportunity between
sending and receiving locations is believed to be an important factor predicting flows.
Substantial evidence suggests that migration, at least currently, is more sensitive to changes in
economic opportunity than it is to climate fluctuations. However, this does not rule out the
possibility that high-magnitude climate shifts in the future could tip the scales in favor of
migration, even when economic opportunity is not as promising. In their recent review of the
literature on climate migration in North America, Adamo and de Sherbinin (2013) summarize:
It is difficult to avoid the conclusion that, at the national and state or province levels,
the major driver of migration in North America is still economics…however, the
examination of relatively new research on possible scenarios of climate change-induced
migration suggests that the direct and indirect contribution of environmental factors at
the local level is not trivial, and that it could escalate and extend to other geographic
areas through the ripple effects of existing migration networks (p. 141).

Pre-existing migration patterns and social capital
Over time, reasonably predictable patterns have developed in the flow of people between
regions. These migration systems are comprised of the ties of in- and out-migration that
connect places as well as the economic, social, cultural, political, and environmental systems
that operate in these locations (Fussell et al, 2014, p. 307). Migration systems both arise from
and reinforce an infrastructure that facilitates these movements, and the structure and
accumulated social capital in these networks lowers the transaction costs for migrants. As a
result, these migration systems tend to be self-perpetuating (Faist and Schade, 2013, p. 13).
Studies about past and recent migration show that it tends to take place over short distances
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within regions, with longer-distance movements less common, and that destinations with preestablished social and cultural connections are generally preferable (Findlay, 2011).
For this reason, future climate migration is expected primarily to follow existing channels and
networks of population movement, even if these movements have historically not been related
to environmental factors (Laczko and Piguet, 2013). For example, the long-distance migration
from Oklahoma to California during the Dust Bowl was most commonly undertaken by young
families who had pre-existing relationships to people in California and who possessed the
farming skills that were in demand in California (McLeman and Hunter, 2010). More recently,
after Hurricane Katrina, the most common destinations for displaced residents of New Orleans
were elsewhere in Louisiana or in neighboring Texas or Mississippi (Fussell et al 2014, p. 309,
Sastry and Gregory, 2014). Because of the important role of pre-existing migration systems, we
need to understand them well in order to project the magnitude, direction, and characteristics
of future climate-change-driven changes in population flows (Adamo and Sherbinin, 2013, p.
136). However, the perpetuation of existing migration patterns may also make it difficult to
detect changes in migration that can be attributed to changes in climate. As Piguet et al (2011)
summarize:
High-income countries are unlikely to suddenly witness the arrival of
‘environmental migrants,’ as policy-makers sometimes seem to believe. To a
large extent, future migration flows will resemble current ones—at least from the
perspective of receiving states. This is not to say that climate change has no
impact, but rather that its impact will be difficult to identify at first sight (p. 13).

Types of climate impact
Maps of projected environmental change such as those in the National Climate Assessment
provide an idea of the possible geography of future climate hazards. Some scholars
differentiate among the typical influence on migration of the various types of climate-related
environmental event or condition (Piguet et al, 2011; Gutmann and Field, 2010). Table 1 on the
next page provides a summary of some of the characteristics of several climate change impacts
along with recent findings about how migration may respond to these impacts with respect to
timing, distance, populations most affected, and other considerations. It is important to
remember that these findings and generalizations may explain the general tendency of these
climate extremes to influence migration patterns, but that climate conditions are just one of
the many possible push, pull, or intervening factors that ultimately determine population
movements. Neither this table nor the accompanying discussion should be used alone to
predict what migration decisions will be made on an individual, household, or community level.
14

Climate extreme
Storms and floods

Salient
characteristics
Rapid onset,
repeated,
seasonal

Drought and
desertification

Slower onset,
can be seasonal
or long-term.

Wildfire

Rapid onset,
can be seasonal

Climate change projections (global)1

Possible influence on migration

Hurricanes and other cyclones may become
more intense and damaging. Sea level rise
could result in more destructive storm
surges in coastal zones. Seasonal river
flooding may become higher and more
frequent in some areas.
Patterns of timing and amount of rainfall
expected to change in many areas. Average
rainfall may decrease and duration without
rainfall may lengthen in many regions that
are already dry.

Often associated with short-term, short-distance moves.2
Permanent out-migration more likely with greater housing
damage.3 May act as pull factor due to reconstruction labor
demand.4 Long term effects less well studied than short-term
displacement, 5 but repeated exposure over time may prompt
more permanent moves.6
Effect on migration highly dependent on context, particularly
availability of financial capital. Has been associated with both
temporary and permanent migration,7 especially toward
places with social ties and economic opportunity.8 High level
of dependence on agriculture9 and existence of poor, sandy
soils10 are significant indicator of out-migration. Weak
participation in local social networks is associated with higher
likelihood of out-migration.11
Very limited evidence. Proximity to fire hazard may lead to
short-distance, permanent moves. Perception of risk is an
indicator of likelihood of relocating. 12
Forced, planned, permanent migration away from many
places. Limited other options for adaptation.13

Increase in temperature and length of time
without rain in some regions is expected to
increase risk of wildfire.
Sea level rise
Slow-onset,
Sea level rise could mean that commercial,
enduring
residential, and industrial infrastructure in
many low-lying coastal zones are
vulnerable to inundation or exposure to
storm surge flooding.
Climate amenities,
Spatially
Some areas may be relatively sheltered
Climate pull factors are significant in domestic US migration.14
including preferred
heterogeneous, from negative climate impacts. Typical
Effect may be strongest among retirees15 and people involved
temperature, humidity,
based on
weather in some areas may be perceived to with tourism economy.16 May encourage a seasonal pattern of
wind, rainfall, availability personal
improve with climate change, e.g, reduced
temporary migration.17
of water for recreation
preferences
humidity or warmer winter temperatures.
Table 1. Characteristics and expected influence on migration of five climate-related environmental conditions. Note that these findings and generalizations
alone do not predict migration decisions, which are influenced by many other push, pull, and intervening factors. Sources: 1 Walsh et al, 2014; IPCC, 2013. 2
Piguet et al, 2011. 3 Adamo and de Sherbinin, 2013. 4 Fussel 2009; Piguet et al, 2011. 5 Okobata, 2014. 6 Piguet et al, 2011. 7 Piguet et al, 2011. 8 McLeman and
Hunte,r 2010. 9 Gutmann et al, 2005. 10 McLeman and Ploeger, 2012. 11 Gilbert and McLeman, 2010. 12 Nawrotski et al, 2014. 13 Piguet et al, 2011. 14 Poston et
al, 2009. 15 McLeman and Hunter, 2010. 16 Chen et al, 2009. 17 McLeman and Hunter, 2010.
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Storms and floods
Rapid-onset climate extremes such as storms and floods lead primarily to short-term, shortdistance displacement (Piguet et al, 2011). Studies show a strong tendency for people to return
to the site of any particular natural disaster when they are able to do so (Ibid.). For example,
analysis of a sixteen-year survey of households in Bangladesh, a low-lying country exposed to
frequent and damaging flooding, reveals that the overall effect of flooding on population
movement was modest, with the most significant effects being temporary and local (Gray and
Mueller, 2012). In some cases, cleanup and recovery efforts after major disasters may even
serve as a short-term pull factor, drawing in a “rapid response labor force” or “hurricane
chasers,” comprised in the US mainly of low-skilled, foreign-born, Latino workers (Fussell, 2009,
p. 389; Sisk and Bankston, 2014, p. 330). Some evidence suggests that immigrants of this type
who came to New Orleans during the immediate recovery phase may be permanently resettling
there (Sisk and Bankston, 2014, p. 330). However, returning to one’s pre-storm location
requires access to the capital needed to migrate again. People with low wealth and those
whose homes and neighborhoods suffer severe damage from the storm may lack financial and
social capital after the storm, and they may become more permanently displaced, as has been
the case in the slow recovery of New Orleans (Landry et al, 2007; Fussell et al, 2010; Groen and
Polivka, 2010).
However, the long-term effects of floods and storms is not as well understood as immediate
displacement, due to lack of existing research and limited available data (Adamo and de
Sherbinin, 2013). Some larger scale studies suggest that repeated exposure to extreme
weather, such as floods, storms, hurricanes, drought, and frost, does encourage people to
move away permanently (Piguet et al, 2011). It is possible that intensification or increased
frequency of such events could bring about increased out-migration from such disaster-prone
areas.

Drought and desertification
Rain deficits are associated with an increase in permanent migration, but most evidence
suggests that the moves tend to be either local or following established patterns of longerdistance movement (Piguet et al, 2011). For example, rainfall deficits in rural Mexico are linked
with a considerable rise in emigration to the US (Hunter et al, 2013; Nawrotski et al, 2013).
However, in rural Mexican communities that lack a history of migration to the US, drought
actually constrains emigration, suggesting that pre-existing immobility persists or worsens in
times of drought (Hunter et al, 2013). The 1930s Dust Bowl is also often taken as a case study
with lessons for future times of water shortage, particularly in agricultural areas (McLeman et al
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2014; Gutmann and Field, 2010). During this time, multiple years of below-average
precipitation contributed to elevated occurrences of soil erosion and dust storm events.
Several studies of the Dust Bowl indicate that out-migration increased in places with a high
degree of dependence on agriculture along with underlying unemployment (Adamo and de
Sherbinin, 2013). Another study found that weak participation in local social networks was
associated with a higher likelihood of having migrated out of drought-stricken areas in Alberta,
Canada, during this time (Gilbert and McLeman, 2010). This suggests that the effect of drought
and desertification on migration is generally indirect, by way of its impact on economic wellbeing, and that access to supportive social networks may provide households with greater
adaptive capacity to remain in place.

Wildfire
The literature search returned only one study on fire-related migration, which investigated the
effects of the 2010 Fourmile Canyon wildfire in the Boulder, Colorado, area (Nawrotski et al,
2014). The authors found that the only significant difference between people who decided to
move away from fire prone areas and those who decided to stay is that people who planned to
move had a higher wildfire risk perception. They also found that, in keeping with disaster and
drought-related movements, migrants tended to plan on making short-distance moves to
places where they had existing social ties (Ibid.).

Sea level rise
In contrast with the previous examples, sea level rise may represent the clearest threat of
forced migration directly attributable to climate change (Piguet et al, 2011). Some
infrastructure-based adaption measures such as shoreline armoring and placing buildings on
pilings could offer some residents and property from harm (Hernandez-Padilla, Levkowitz,
Plimpton, and Schick, 2015). However, in some locations where inundation is unavoidable,
permanent out-migration from low-lying coastal zones may be the only possible long-term
solution (Piguet et al, 2011). Sea level rise is also generally expected to be slow and anticipated,
allowing for planned departures. In cases where migration networks between low-lying coastal
zones and more hospitable locations currently exist, sea level rise is likely to amplify existing
patterns, but sea level rise could also result in a restructuring of migration networks (Curtis and
Schneider, 2011).
Another consequence of sea level rise is that some coastal zones will be more exposed to
flooding from episodic storm surges. How vulnerable a region will be to this flooding will
depend on several factors, including overall sea level rise, shifting ocean currents, land
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subsidence, and the prevalence of storms (Strauss et al, 2012). The review presented in this
paper does not include any research that specifically investigates the influence on migration of
increased vulnerability to storm surge flooding with sea level rise. The findings described in the
previous section on storms and floods may be most informative.

Climate amenities
Generally, the pull of desirable climate conditions has not been as well studied as the push of
difficult conditions. One study of domestic migration in United States provides strong evidence
that preferable climate attributes such as warm temperatures, low humidity, and calm wind act
as a strong migration pull toward a state, even controlling for social and economic factors
(Poston et al, 2009). An individual’s place of birth in part determines these lifelong preferences,
with Californians relatively more averse to extreme cold, for example (Fan et al, 2012). Retired
people are the most likely demographic group to make relocation decisions based solely or
primarily on climate, as in the “snowbird” phenomenon in the US, in which retirees relocate
seasonally toward the south in the winter and toward the north in the summer to seek
preferable climate conditions (McLeman and Hunter, 2010; Fan et al, 2012). Other groups are
more likely to give weight to employment opportunities, although highly educated people are
more averse to extreme heat and cold than non-college graduates (Fan et al, 2012). Climate
amenities also support the economy in many regions by providing recreation opportunities
(Chen et al, 2009), which could in turn attract labor and other short- and long-term migration.
The magnitude and relative importance of climate amenities as a migration pull factor is a topic
to consider for future research.

V. Forecasting future climate migration
The climate migration research synthesized in the previous section illuminates the dynamics
and drivers of historical and current population movements, but it is less useful in predicting
future changes to migration flows (Faist and Schade, 2013). Early demographic studies that
attempted to quantify climate-related migration flows were too spatially coarse to be useful for
regional or local planning purposes (Curtis and Schneider, 2011). For example, one widely cited
paper claims that, on a global scale, 200 million people could be displaced by climate change
(Myers, 2002). Many such early estimates have been criticized for failing to account for the
nuanced mechanisms and factors driving migration decisions, typically employing a simple
method of identifying regions that are currently vulnerable to climate impacts and assuming a
uniform portion of the population in these regions will migrate (Findlay, 2011).
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Integrating climate factors with economic and demographic data in population forecasting is a
new and emerging field without established best practices and methods. As the previous
sections highlight, climate migration is a field rife with uncertainty about household decisionmaking under an evolving and interacting set of economic, social, and climatic conditions.
However, the inherent lack of accuracy in projecting future movements arguably should not
stop researchers from trying to make predictions in order to help decision-makers who are
planning for the future (Abel, 2013). Recognizing this need, more recent research has been
focused on developing better methods for estimating the magnitude and character of likely
future migration, accounting for climate change.

Regression analysis
Some recent research has tried to quantitatively predict the effect of particular climate
variables on a specific measure of population movement through multivariate regression
analysis. One such study uses drought as an instrumental variable with a direct effect on
agricultural yields and indirect effect on migration, predicting that 3.7% of the adult population
could leave the rural Corn Belt in the US due to loss of agricultural yield arising from sustained
water shortages in the time between 2020 and 2049. Between 2070 and 2099, with more
severe water shortages and higher temperatures further reducing yields, the projected outmigration rate is 11% (Feng et al 2012, p. 17-18). A similar study of Mexico-to-US migration
estimates that drought-driven crop yield reductions could amplify the flow of people from
Mexico to the United States by as much as 8 to 10%, or 5.5 to 6.7 million emigrants by 2080
(Feng et al 2010, p. 14260).
This method has several limitations. First, there is a high degree of uncertainty in these claims,
particularly in the distant future. Second, use of regressions is best suited to smooth
relationships between climatic conditions and migratory response, but it may be less useful for
identifying threshold conditions of exposure at which adaptation capacity, mobility, or risk
perception rise or fall dramatically, as may be the case for some climate impacts such as sea
level rise, prolonged drought, recurrent storms, or temperature increases. Third, researchers
using this method often assume that all other factors will remain on historically-observed
trajectories and may not account for possible countervailing feedbacks among climatic, social,
and economic forces, such as lost financial means to emigrate or drought-related reductions in
agricultural labor demand in migration destinations. Finally, research using this approach to
predict migration has been focused on out-migration away from an area with difficult climate
conditions, without regard to the likely destinations of these migrants. The literature reviewed
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here does not include any studies using regression analysis to predict in-migration to areas with
preferable climatic conditions in the future.

Cohort-component models
Cohort-component models are commonly used for small-area population projections, using a
variety of demographic data. Two recent studies use this approach, incorporating climate data
into the models. One study links sea level rise projections with a population forecast model at
the county level in four different coastal states to produce local five- to thirty-year migration
estimates (Curtis and Schneider, 2011). Another study focused on Brazil outlines a method for
first using climate scenarios to produce economic forecasts, and then using these economic
scenarios to generate quantitative migration predictions (Barbieri et al, 2010). One advantage
of this approach is that it reflects the role of climate change as an indirect influence on
migration, by way of its direct impact on economic factors. Cohort-component models are
already in use in population forecasting in many locations, where they are designed to reflect
the particular locally-observed patterns of migration and natural population increase in those
areas. The Washington Office of Financial Management uses a cohort component model to
develop its population forecasts, as described in the following section.

VI. Application to Puget Sound
As Section V demonstrates, understanding the potential for future climate change to encourage
changes in migration flowing toward Puget Sound requires consideration of many economic,
social, political, and other contextual influences that act as push, pull, and intervening factors in
population movements. This section presents an assessment of what is known and unknown
about these migration factors with respect to the Puget Sound region.

Insufficient regional evidence and analysis
This search for literature returned no peer-reviewed research on the past, present, or future
influence of climate on migration in Washington State or the Puget Sound region. Washington’s
official demographers do not currently have any measure or projection of climate-related
migration (Yi Zhao, personal communication, 2015). However, two non-peer-reviewed studies
from neighboring regions provide examples of the approaches that stakeholders in surrounding
areas have employed when trying to understand the prospect of climate migration to the
Pacific Northwest.
The first is a recent empirical study based on a survey and interviews with 40 providers of
essential services for immigrants and refugees in British Columbia. Researchers there found
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that clients are not explicitly reporting that climate factors influenced their decision to relocate,
but the researchers note that these service providers do not routinely request or track this
information (Dickson et al, 2015). The study finds anecdotal evidence that many service
providers do perceive indirect climate-related causes behind much of the current migration to
the area. For example, one respondent noted, “Right now the famine in South Sudan and
Ethiopia…the crop failures and these huge variations in temperature…it’s really about climate
but it gets played as a famine story” (Ibid, 17). The paper argues that British Columbia has an
ethical obligation to prepare to accommodate and serve vulnerable international
environmental migrants in the future.
A second study from the Northwest, completed by sixteen graduate students at the Toulan
School of Urban Studies and Planning at Portland State University, investigated the potential for
climate migration to the Willamette Valley, with a focus on assessing the region’s level of
preparedness for additional population growth (Environmental Migrants, 2011). Their literature
review found a lack of systematic research on the topic of climate-induced migration on a
spatial scale that can be used for planning purposes, and they argue that improving this
knowledge is essential for developing transportation, housing, land use, and other aspects of
planning in that region. They find too little analysis has been completed to make any
conclusions about the number, timing, or typical demographic characteristics of climate
migrants to that region. They outline a data analysis workflow that planners could use to detect
changes in migration patterns, assess the demographic characteristics of migrants coming from
specific locations, and identify the role of environmental and other factors in influencing
migration to the region (Ibid, p. 22).

Pre-existing migration patterns
Given the consensus that climate migration primarily tends to follow established patterns of
migration (see Section IV, p. 13), a logical first step in understanding climate migration to the
region is to describe and analyze current flows. Depending on stakeholders’ most pressing
concerns, this inquiry could focus on any of a number of aspects, such as the most common
migration origins, the origins of the most vulnerable migrants, or the locations that represent
rapidly-growing sources of migration. The availability of ample data on population movements
supports in-depth analysis of current migration systems. However, the results of this literature
review suggest that demographers have not yet analyzed the available information in a manner
that supports future climate migration research. Below are the findings from and limitations of
recent, publicly-available reports, primarily from Puget Sound Regional Council (PSRC), a
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regional planning agency, and Office of Financial Management (OFM), the state agency
responsible for population estimates and projections.

Geographic origins of migrants to Puget Sound
According to PSRC and OFM, fluctuations in the rate of population growth in the region are
primarily driven by changes in net migration, as opposed to natural increases from births and
deaths, which have remained stable over many decades. Net migration is defined as the
difference between the number of people moving into an area and the number of people
moving out. Net migration reflects the relative job market and overall appeal of Puget Sound.
(PSRC, 2012; OFM, 2014a). Using US Census data, PSRC reports that 40% of domestic migrants
to Puget Sound come from elsewhere in Washington State, 30% come from eastern US, and
30% come from western US (2012) (Figure 4).

Figure 4. Domestic migration to and from Puget Sound includes a very high number of intra-state moves. The remaining, interstate moves are roughly evenly split between eastern and western states. Source: PSRC, 2012.

Other sources have used the same US Census data to publish migration summaries at the state
level. A set of visual displays illustrating state-by-state analyses of migration was recently
published in the New York Times (Aisch et al, 2014). These charts show the top locations where
people living in Washington were born and where people born in Washington have moved,
spanning from 1900 to 2012. Among individual states, California and Oregon dominate
migration both in and out of Washington State. Taken together, these analyses suggest that,
within domestic migration networks, Puget Sound is most interconnected with locations
elsewhere in Washington and in Oregon and California.

International migrants and refugees
Aisch et al report that 15% of Washingtonians were born outside of the United States, but the
report does not provide a country-level breakdown of that migration. PSRC cites federal
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immigration policy as an important influence on migration into the region (PSRC, 2012).
Additionally, according to Sahar Fathi, a policy analyst for the Seattle Office of Immigrant and
Refugee Affairs, Washington ranks eighth among US states in number of legally-recognized
international refugees received, with the largest share of these refugees currently coming from
countries in South and Southeast Asia, Sub-Saharan Africa, and the Middle East (Fathi, 2015).
The literature search for this paper did not return any comprehensive description or analysis of
trends in international migration to the Puget Sound region or Washington state.

Trends over time
The OFM has also published an analysis of state-level migration between 2005 and 2009 (OFM,
2011). They describe net migration to and from California, Oregon, Idaho, and other US states
combined over this time period, as shown in Figure 5. Over this time period, net migration
between Washington, Oregon, Idaho, and all other states combined declined. Among these
categories, net migration from California alone remained positive in 2009. International inmigration rose between 2005 and 2006 before falling to its lowest levels at the end of the
study.

Figure 5. Net interstate moves between Washington and California, Oregon, Idaho, and other states combined. International
migration is omitted from this plot. Source: OFM, 2011.

Influence of economic drivers
Climate migration research emphasizes the central role of economic considerations in
migration decision-making (see Section IV, page 13). The OFM echoes this, stating that the
majority of interstate population movements are due to relative changes in the labor market
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and economic conditions among the states and that this has been historically true in
Washington (OFM, 2014a). For example, Figure 5 shows a noticeable drop in net migration from
neighboring states to Washington that coincides with the onset of the recent economic
downturn. PSRC also points out that a corresponding decline in regional population growth
between 2000 and 2010 coincides with downturns in the Puget Sound economy as well as the
national recession and housing crisis, arguing that these economic factors may have
constrained mobility through lack of access to capital, in particular an inability to sell homes
with mortgages that exceeded the properties’ worth (PSRC, 2012). More recently, population
growth in central Puget Sound has rebounded as the improving economy has attracted more
migration (PSRC, 2015).

Lack of spatial resolution and socioeconomic detail
The publications on net migration to Washington and the Puget Sound region report their
results using data aggregated to the level of whole states or multi-state regions. This provides a
broad-brush picture of population flows in and out of the region. However, in order to fully
understand the existing and potential future role of climate change on these flows, researchers
will need to learn about the particular push, pull, and intervening factors operating on sending
populations. These include the distribution of access to financial, political, and social capital;
the demographic and socioeconomic characteristics that determine vulnerability and mobility;
the types and availability of economic and employment opportunities; and the types of climate
change impacts and environmental stresses (see Section IV). Because these factors vary greatly
within state boundaries, for the purposes of climate migration research, it would be useful to
have finer spatial resolution analysis about the locations that share migration connections with
the region and greater detail about the demographic attributes (race, age, gender, occupation,
income, etc.) of migrants into the region.
The US Census generates data sets that aggregate at the county level, which provide the
opportunity to link migration data to other localized data sets describing relevant
socioeconomic and climate attributes in these areas. Another potential source of county-level
data on domestic migration is the IRS county-to-county migration data set, used by Fussell et al
(2014) to study displacement from Hurricane Katrina. Unlike the Census, these data may be less
representative, because they capture only the tax-paying population, but they do provide
numbers and demographic characteristics of people moving between specific counties within
states, which could map more closely with historical climate data and future climate projections
as well as other important push, pull, and intervening factors to consider.
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Climate change projections for Pacific coast states
The character of the physical impacts of climate change that occur within the migration system
may contribute to how migration shifts in the future (see Section IV, p. 14). In the absence of a
fine-scale description of the origins of Puget Sound’s migrants, a rough comparison of the
projected impacts of climate change at the state level in the most common states of origin—
California, Oregon, and Washington—could offer general clues about the possible influence of
climate change on future migrations in and out of these areas. Overall, the three states are
preparing for similar climate change adaptation challenges, including water shortages,
increased risk of wildfire, sea level rise, and heat waves, with associated vulnerabilities in
agricultural productivity, energy supply, public health, private and public infrastructure, and
wildlife and natural resource management (Moser et al, 2012; Mote et al, 2014). However, the
2014 National Climate Assessment maps suggest some differences among and within the three
Pacific states with respect to the timing and severity of various climate impacts (Walsh et al,
2014). A qualitative description of these impacts is summarized in Table 2.
Climate Impact
Temperature
increases2

Washington
Consistent in
magnitude with OR
and CA. Greater
increases as you move
inland.

Oregon
Consistent in
magnitude with WA
and CA. Greater
increases as you move
inland

Fall, winter, and
spring precipitation2
Summer
precipitation2
Soil moisture1,2

California
Consistent in magnitude with WA
and OR. Greater increases as you
move inland. Resulting
temperatures will be higher in
southern CA than farther to the
north.
Decreasing precipitation

Increasing
Increasing precipitation
precipitation
Decreasing
Decreasing
No significant change in
precipitation
precipitation
precipitation
Decreasing summer
Decreasing summer soil Increases in far southeastern
soil moisture,
moisture, particularly in regions, decreases elsewhere
particularly in areas
areas east of the
east of the Cascades
Cascades
Table 2. A summary of the projected impacts of climate change in the states comprising the majority of Puget
Sound’s migration system. Temperature: Projected temperature increases are relatively consistent along the
Pacific coast, with inland areas experiencing higher magnitude temperature rises than coastal zones. However,
because Washington and Oregon are starting from a lower average temperature than the major population
centers in central and southern California, resulting temperatures in Puget Sound will be relatively cooler.
Precipitation: Southern California is expected to have the largest decrease in fall, winter, and spring precipitation
compared with potential increases in precipitation in those seasons farther to the north. In summertime, however,
Oregon, Washington, and northern California are expected to have greater rainfall deficits compared with
southern California. Soil moisture: Some eastern areas in Washington and Oregon and far southeastern California
could experience increases in soil moisture, compared with soil moisture losses in other locations in the three
states. Sources: 1Littell et al, 2011; 2Walsh et al, 2014.

This coarse-scale comparison suggests that the Puget Sound region could possess a valuable
climate amenity of relatively cooler temperatures, particularly if temperatures in southern
California exceed a threshold of comfort while temperatures in Puget Sound achieve a
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minimum level that is comfortable for people accustomed to warmer weather. Also, California
may face a comparatively greater threat to its water supply. The current, sustained drought in
that state and associated concern about water supply shortages raises the question of whether
the situation is temporary or will be persistent or frequently recurring. If water supplies are
continually or perpetually constrained by dry conditions, many argue that businesses and
people in a position to choose between the Pacific Northwest and California may prefer the
former, where water supply is perceived to be less limited as a resource.
The differential effects of future water supply and changes in snowpack, along with northward
shifts in optimal temperatures for particular crops, may also necessitate changes in agricultural
practices that could drive overall economic changes for any of the three states as well as shifts
in employment opportunities for farm workers. Because all three states seem vulnerable to
these threats to agriculture, it is not clear at this time in what direction this influence will work.
Likewise, shifts in precipitation patterns could result in increased wildfire risks and losses of
climate-related amenities in certain areas, such as boating or fishing opportunities, but no state
is clearly more attractive than the others with regard to these vulnerabilities.

Population forecast methods and recent projections
This section explains how migration push and pull factors are built into the existing system for
projecting population changes in the state and region. This brief overview is to help the reader
understand the extent to which population forecasting accounts for the factors described in
previous sections.

Forecasting models currently in use
Both OFM and PSRC publish regular population forecasts out to 2040. An understanding of how
these forecasts are generated and what assumptions they are based upon is useful background
for understanding how the influence of climate change is or could be incorporated into these
projections. Both agencies use models that account for natural population increases and net
migration. Economic factors largely determine net migration in both models. PSRC's
macroeconomic forecast model contains adjustment factors for the relative performance of
Microsoft Corporation and the Boeing Company (PSRC, 2013). OFM’s cohort-component model
uses three economic factors to determine levels of net migration (OFM, 2014a):
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The percentage change in Washington’s traded sector1 employment relative to the
percentage change in traded sector employment nation-wide.



The percentage change in Washington’s traded sector employment relative to the
percentage change in traded sector employment in California.



The national unemployment rate.

These aspects of OFM’s model acknowledge the important role that California has played
historically in migration to Washington and the concept that most domestic migration in the
United States is driven by employment opportunities. This suggests that in the future, as
climate changes, this model may respond to some of the indirect effects of environmental
change, but its sensitivity may be limited to the economic impacts of climate change within the
traded sector. However, climate change impacts within other sectors and those that are not
reflected in historical trends or otherwise explicitly anticipated will not be reflected in the
model as it is currently designed.

Recent population projections
Based on these inputs, OFM predicts that net migration rates in the near-term will build to a
near-historic pace. This increase is largely driven by the expectation that Washington will outperform most of the United States in traded sector employment. Additionally, as housing
markets recover from the economic crisis, mobility is expected to increase. PSRC reports an
overall projected number of households and individuals residing in the region between now
and 2040, but provides no specific analysis of the role of net migration, as opposed to natural
increase, in population growth in the region. This is most likely because the purpose of the
forecast is for land use and transportation planning (PSRC, 2013).

VII. Discussion
This section presents a discussion of the implications of the findings of this literature review for
the research questions, which are:
1. To what extent does current knowledge about human migration support the claim that
climate change will drive a significant increase in migration to the Puget Sound region?

1

OFM explains, “The traded sectors of the state economy include manufacturing, federal government, information
services, and professional and business services. These industries are considered ‘traded’ because they bring
revenue and income into the state. For example, most of the software products produced in Washington are sold
to businesses and consumers outside the state.” (OFM, Long Term Forecast, 2014).
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2. What further research and analysis could tell us more about how climate change could
affect future migration to Puget Sound?
The purpose of this section is to summarize the key findings of this study and assist CIG and its
stakeholders in formulating an agenda for future research on this topic.

Overall validity of the “climate refugee hypothesis”
This study does not invalidate the hypothesis that better climate conditions in the Puget Sound
region could be associated with shifts and even increases in migration to Puget Sound. It does,
however, invalidate the notion of a direct, unimpeded causal link between climate change and
population flows. The substantial bulk of academic literature on migration depicts climatic
conditions as just one of many, and typically not the most important, contextual factors that
influences the likelihood, timing, and duration of migration. The choice to move, generally
speaking, is multi-causal, with a complex and interacting set of push, pull, and intervening
factors influencing individual decisions about whether or not to migrate in response to
environmental change. Economic factors are particularly important in influencing migration
decisions, and social, political, and cultural factors are also important considerations.
Furthermore, migration is costly, involving both transaction expenses and losses of social ties,
employment opportunities, and other types of capital. Some people will lack access to the
resources to relocate even if they would like to. People who are mobile are likely to weigh the
relative benefits and costs of relocation as compared with the alternative of remaining in place
and adapting to changing environmental conditions, which also may involve substantial costs.
However, there is some evidence that climate change could encourage changes in migration
patterns to Puget Sound in the future, particularly if the economic impacts of climate change
are less severe in the region than in other locations in Washington, Oregon, and California.
Raising the question of climate migration into Puget Sound is important, and further research
could provide helpful insights to regional planners and policymakers. The future influence of
climate change on migration to Puget Sound is and will remain impossible to quantify precisely,
because of the multiple layers of uncertainty about climatic, economic, social, and political
conditions. Nevertheless, some remaining questions about climate change, migration, and the
Puget Sound region are researchable, and these are described in the next section. Rather than
assuming that climate change will invariably result in a high-magnitude increase in net
migration to the Puget Sound region, it will be important to continue examining this hypothesis
through the application of rigorous analytical methods and well-established principles of
climate migration research.
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Possible approaches to future research
This review illuminates several research topics, methods, and data sources that can inform CIG
and its stakeholders as they develop a plan for future research on this topic. The following
section offers several suggestions for possible approaches to future research.

What is the current influence of climate on migration to Puget Sound?
It is well established that climate-related factors—to some extent and in some places—
influence migration patterns in the present day. However, the nature of climate’s influence on
decisions to move to the Puget Sound region is unknown, because this area has never been the
subject of a study on the topic. Studies on other locations have limited external validity, given
the unique contexts of each community and migration system. Two methods commonly used in
climate migration research to answer such a question are qualitative methods or regression
analysis. Future studies could take either approach to learn more about the existing influence
of climate as a migration pull to Puget Sound or push out of areas in its migration system.
Qualitative research, such as the use of focus groups, key informant interviews, or surveys, can
illuminate themes about environmental factors that currently influence migration and may do
so in the future (Veronis and McLeman, 2014). Recent examples in North America include the
work of Dickson et al in British Columbia (2015) and Veronis and McLeman’s study of Africa-toCanada migration (2014). Possible subjects could include newcomers from other states,
international immigrants, refugees, or the professionals in the Puget Sound area who typically
work with these migrants to provide services. Surveys, interviews, and focus groups with these
people could provide useful qualitative information about the influence of climate-related
constraints and opportunities on migration choices.
Regression analysis is an alternative approach that can describe the influence of climate factors
on population movement in Puget Sound’s migration system mathematically. This literature
review provides many examples of a variety of regression modeling approaches to isolate the
past effect of storms, fire, rainfall, and the existence of natural capital on specific measures of
migration (see, for example, Nawrotski et al, 2013; Feng et al, 2012; Stringfield, 2010). IRS
county-to-county migration data or county-level data from the US Census could be used along
with weather records to create a model explaining migration outcomes. The results could serve
as a building block for mathematically modeling the influence of climate factors on future
population movement in Puget Sound’s migration system.
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How sensitive to climate change is migration into Puget Sound?
Another approach is to consider how sensitive population flows in and out of Puget Sound are
likely to be to projected changes in climate conditions over a timeline that is relevant to
policymaking. This integrated assessment approach is modeled in recent work by Black,
Kniveton, Schmidt-Verkerk (2013) on flows in and out of Ghana. The assessment involves
identifying the various components of migration in and out of a location, such as seasonal labor
migration or long-term rural to urban relocation. Then each component is evaluated using
qualitative and/or quantitative information to determine the sending area, destination, main
push/pull/intervening drivers, main climate variables of the drivers, the overall sensitivity of
this flow to climate change, and the likely effect of climate change on this flow. This analysis
doesn’t provide specific numerical estimates on changes in flows, but helps policymakers
understand “where migrants might go in the future, compared to where they go at present,
and what the key ‘tipping points’ might be that are associated with a significant rise (or fall) in
migration to a particular destination” (Black et al, 2013, p. 49).

How will the economic impacts of climate change affect population flows?
Washington’s population forecasts include some inputs from regional and national economic
forecasts, but these economic models may not fully account for the economic impacts of
climate change. For example, OFM’s long term economic and labor forecast projects that
Washington will out-perform the US as a whole in traded sector employment and that mobility
is expected to increase as housing markets recover (OFM, 2014a). However, OFM’s predictions
apparently do not account for any economic impacts of anticipated future changes in climate.
Investigating the current or potential incorporation of climate change projections into these
economic forecasts or directly into the population forecasting models could be a first step in
establishing population forecasting that accounts for some of the indirect effects of climate
change. As described in Section V (p. 20), some recent work has focused on incorporating
climate scenarios into cohort-component population forecasting models like the one the OFM
uses (Curtis and Schneider, 2011; Barbieri et al, 2010). The researchers who have developed
these methods emphasize the importance of incorporating the indirect effects of changing
climate to adjust migration predictions. The approach described by Barbieri et al, in particular,
acknowledges that most migration is primarily driven by economic considerations and that
climate change's influence on migration will be at least partly indirect, by way of its impact on
economic factors.
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Limitations
The broad topic of climate migration includes many other aspects not included in the scope of
this review. For example, a subject of growing interest among researchers and policymakers is
the moral and legal question of whether nations should grant refugee status to some climate
migrants. Another policy-related topic not explored here is the influence of both public and
private policies and programs, such as flood insurance or free housing for migrant workers,
which may factor into an assessment of the benefits or costs of moving. Finally, the effect of
changing perceptions of risk—with respect to future climate change, economic opportunity,
and other factors that are known to influence migration decisions—may be an important
element of predicting how future behavior may differ from patterns in the past.

VIII. Conclusion
The possible impact of climate change upon population flows is gaining attention from
policymakers, journalists, and academic researchers alike. At the local level, Puget Sound area
planners and service providers are justified in wondering if preferable climate conditions in the
region could attract an unanticipated influx of newcomers to the area. Climate migration
investigations from other locations suggest that if the Pacific Northwest has a preferable
climate in the future, this could encourage people to choose to move to the region. However,
because migration is multi-causal in nature, the pull of a relatively pleasant climate is very likely
to be moderated by equally or even more pressing concerns that commonly influence migration
decisions. These factors include:


The capacity to adapt to changing environmental conditions.



The availability of resources that enable mobility.



Comparative economic and employment opportunity in the origin and destination.



The existence of social ties and migration connections between locations.



The particular type of climate impacts affecting environmental conditions.

Population flows to Puget Sound are especially likely to respond to the economic impacts of
climate change, because migration to the region is highly sensitive to economic factors. To fully
assess the potential for new migration patterns to emerge with climate change, researchers
could begin with one or more of these approaches:


Investigating the current influence of climate factors on migration to Puget Sound.



Completing an integrated assessment of the sensitivity to climate change of migration
into Puget Sound.
31



Analyzing how the economic impacts of climate change could bring about differences in
the comparative economic attractiveness of the region.

As CIG facilitates a group of stakeholders in defining future research interests on this topic, a
growing body of research methods and several possible data sources detailed in this report
provide valuable resources and examples.
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Appendix: Literature Reviewed
Search strategy
Subtopic
Media coverage of climate
migration in Puget Sound

Database
Google

Search Terms
Pacific Northwest Climate migra

Media coverage of climate
migration in Puget Sound

Google

Pacific Northwest Climate migra

Media coverage of climate
migration in Puget Sound

Google

Puget Sound Climate migra

Media coverage of climate
migration in Puget Sound

Google

Puget Sound Climate migra

Media coverage of climate
migration in Puget Sound

Google

Pacific Northwest Climate
refuge

Media coverage of climate
migration in Puget Sound

Google

Pacific Northwest Climate
refuge

Media coverage of climate
migration in Puget Sound

Google

Puget Sound Climate refuge

Media coverage of climate
migration in Puget Sound

Google

Puget Sound Climate refuge

Media coverage of climate
migration in Puget Sound

Google

Seattle Climate migra

Media coverage of climate
migration in Puget Sound

Google

Seattle Climate migra
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Filters
Past year. Sorted by relevance. 2 pages of results (about 20
links). Eliminated titles related to non-human or prehistoric
human migration. Eliminate duplicates.
Jan 1 2008-Feb 14 2014. Sorted by relevance. 2 pages of
results (about 20 links). Eliminated titles related to nonhuman or prehistoric human migration. Eliminate duplicates.
Past year. Sorted by relevance. 2 pages of results (about 20
links). Eliminated titles related to non-human or prehistoric
human migration. Eliminate duplicates.
Jan 1 2008-Feb 14 2014. Sorted by relevance. 3 pages of
results (about 30 links). Eliminated titles related to nonhuman or prehistoric human migration. Eliminate duplicates.
Past year. Sorted by relevance. 2 pages of results (about 20
links). Eliminated titles related to non-human or prehistoric
human migration. Eliminate duplicates.
Jan 1 2008-Feb 14 2014. Sorted by relevance. 3 pages of
results (about 30 links). Eliminated titles related to nonhuman or prehistoric human migration. Eliminate duplicates.
Past year. Sorted by relevance. 2 pages of results (about 20
links). Eliminated titles related to non-human or prehistoric
human migration. Eliminate duplicates.
Jan 1 2008-Feb 14 2014. Sorted by relevance. 3 pages of
results (about 30 links). Eliminated titles related to nonhuman or prehistoric human migration. Eliminate duplicates.
Past year. Sorted by relevance. 2 pages of results (about 20
links). Eliminated titles related to non-human or prehistoric
human migration.
Jan 1 2008-Feb 14 2014. Sorted by relevance. 3 pages of
results (about 30 links). Eliminated titles related to nonhuman or prehistoric human migration. Eliminate duplicates.

Subtopic
Media coverage of climate
migration in Puget Sound

Database
Google

Search Terms
Seattle climate refuge

Media coverage of climate
migration in Puget Sound

Google

Seattle climate refuge

Climate Change Migration-international and domestic
Lessons from Hurricane
Katrina
Climate Change Migration-international and domestic

Web of Science

Climate Change Migration-international and domestic

WorldCat

Historical and future inmigration to Puget Sound
Future in-migration to
Puget Sound

Puget Sound Regional
Council Publications
Office of Financial
Management Population
Center Forecasts
Office of Financial
Management Research
Briefs and Publications

Topic: 'climate change' AND
migration
Topic: migration AND 'Hurricane
Katrina'
subject: migration, internal-environmental aspects and
keyword: climate
subject: Emigration and
immigration--environmental
aspects and keyword: climate
Title or Subject Heading:
Forecast OR Population
November 2014

Historical and future inmigration to Puget Sound

Web of Science
WorldCat

Title: migration OR migrant
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Filters
Past year. Sorted by relevance. 2 pages of results (about 20
links). Eliminated titles related to non-human or prehistoric
human migration. Eliminate duplicates.
Jan 1 2008-Feb 14 2014. Sorted by relevance. 2 pages of
results (about 20 links). Eliminated titles related to nonhuman or prehistoric human migration. Eliminate duplicates.
(Research Areas: Demography or Sociology) AND (30 most
cited OR 20 most recently published)
(Research Domain: Social Sciences) AND (20 most cited OR
10 most recently published)
most relevant to research questions

most relevant to research questions

None (all files)
None (all files)

2011 and later

News about climate migration and the Pacific Northwest
Citation & Link

Date of
Publication

Works and Authorities Cited

Examples Mentioned

Key Points

Berger, Knute. "Climate Refugees
are coming to the Pacific
Northwest." Crosscut, 16 Sept.
2014. Web. 14 Feb. 2015.

9/16/2014

National Climate Assessment; Cliff Mass
Weather Blog; Building Climate
Resiliency in the Lower Willamette
Region; Houston Journal of International
Law

Dust Bowl, Hurricane
Katrina, Big Burn
1910; Boeing labor
migration

Watson, Tom. "Movement of the
people." Real Change. Seattle. 30
July 2014. Web. 14 Feb. 2015.

7/30/2014

American Exodus: Climate Change and
the Coming Flight for Survival, by Giles
Slade

Dust Bowl; California
drought, Superstorm
Sandy

Sarashon, David. "What do you
get if you map coming climate
disasters? Hello, Pacific
Northwest." L.A. Times, 29 Dec.
2014. Web. 14 Feb. 2015.

12/29/2014

Ault, Toby R., et al. "Assessing the risk of
persistent drought using climate model
simulations and paleoclimate data."
Journal of Climate 27.20 (2014): 75297549; Lynn Wilson, Chief Executive of
Sea Trust; Cliff Mass Weather Blog;
American Exodus by Giles Slade; The Big
Sort by Bill Bishop; Population Research
Center at Portland State University

Dust Bowl, Hurricane
Katrina, prehistoric
migration, California
drought

Climate’s influence on migration is
complex and has occurred many
times in Pacific Northwest history.
Current questions of interest to the
public include (1) Is climate change
related migration likely to be a
sudden surge, or an incremental
increase in growth projections; and
(2) Where are the migrants likely to
come from?
Reviews a popular science book by
freelance writer Giles Slade on the
topic of migration and climate
change. Brings up some of the
ethical questions remaining to be
explored, including: Are we prepared
to treat people coming from away
with respect? Where will the people
come from? Where in the Northwest
will they want to settle?
Concern about drought in California
making some areas there
inhospitable. Brings up question of
culture fit--will the lifestyle and
values of Californians clash with
what prevails in the PNW, be
dominated, or replace what exists?
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Citation & Link

Date of
Publication

Works and Authorities Cited

Examples Mentioned

Key Points

Kingson, Jennifer. "On a warmer
planet, which cities will be
safest?" The New York Times, 22
Sept. 2014. Web. 14 Feb. 2015.

9/22/2014

Drought in California
and Southwest;
wildfires

Nicholas, Andy. "State-to-state
migration is driven by jobs,
climate, and family. Not taxes."
Scmudget Blog. Washington
State Budget and Policy Center, 8
May 2014. Web. 14 Feb 2015.

5/8/2014

Climate Central; Mora, Camilo, et al.
"The projected timing of climate
departure from recent variability."
Nature 502.7470 (2013): 183-187; Cliff
Mass Weather Blog; Climatopolis by
Matthew Kahn; United Van Lines
migration study; Thomas Peterson,
Principal Scientist NOAA Climate Data
Center; National Climate Assessment
Full report by Center on Budget and
Policy Priorities

Consensus among many researchers
in scientific community is that the
Pacific Northwest and some areas of
the Midwest will be relatively
sheltered from worst effects of
climate change (water shortage,
drought, fires). No evidence that
climate related migration in the USA
is happening yet.
Currently, retirees are one group
that is making relocation decisions
based in part on climate. Argument
against "vote with your feet" theory
(Tiebout sorting) that people move
to the place with the state and local
tax structure (and thus community
values) they prefer.

Dandy, Ellicott. "With
environmental justice for all."
One America Blog. OneAmerica,
1 Aug. 2014. Web. 14 Feb. 2015.

8/10/2014

United Nations High Commissioner for
Refugees; UN Global Migration Group

Kaplan, Ross. "'Climate Change
Refugees': Anchorage, Seattle,
Portland…Twin Cities(??)." City
Lakes Real Estate Blog. Ross
Kaplan, 23 Sept. 2014. Web. 14
Feb. 2015.

9/23/2014

New York Times
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Frost-Belt to Sun-Belt
retirees

Explains environmental justice
concerns about the disproportionate
impact of climate change on
immigrant and refugee communities.
This includes immigrants coming to
the area from out of the country as
well as those displaced more locally,
such as the residents of South Park
neighborhood, which will likely be
inundated by rising Duwamish River.
Washington has second-largest
group of resettled refugees in US.
Real estate agents are taking notice
of this media attention (post about
recent New York Times article).

Citation & Link

Date of
Publication

Works and Authorities Cited

Examples Mentioned

Key Points

Bonjukian, Scott. "Climate change
in the Pacific Northwest." The
Northwest Urbanist. n.p. 19 Nov.
2014. Web. 14 Feb. 2015.

11/19/2014

Cliff Mass Weather Blog; Crosscut

Hurricane Katrina;
island nations;
Alaskan villages

Connelly, Joel. "House GOP
deletes climate from 'enhanced
webcast' of Obama speech."
Seattle PI. Hearst Seattle Media,
21 Jan. 2015. Web. 14 Feb. 2015.

1/21/2015

Ross, Dave. "Cliff Mass: Pacific
Northwest will be winner in
climate change."
MyNorthwest.com. Bonneville
International, 31 July 2014. Web.
14 Feb. 2015.

7/31/2015

Cliff Mass

Seattle is already the nation's fastest
growing city, so people are already
moving here because of other
reasons. Projections are uncertain,
but planners should attempt to
incorporate the best available
science.
Messages about climate impacts on
migration and immigration are
subject to the same political
problems as any other message
about climate change, at least on the
national level.
Summary of Cliff Mass' perspective
on why the Pacific Northwest will
experience relatively mild climate
change effects.

Sarashon, David. "David
Sarasohn: Prepare for climate
refugees." OregonLive. Oregon
Live, 30 Sept. 2014. Web. 14 Feb.
2015.

9/30/2014

Environmental Migrants and the Future
of the Willamette Valley; Crosscut;
Seattle World Affairs Council climate
migration simulation

McClure, Robert. "State not
ready for 'climate refugees."
Seattle PI. Hearst Seattle Media,
12 Feb. 2009. Web. 14 Feb 2015.

2/12/2009

Washington State Department of
Health, Seattle and King County Public
Health, Washington Climate Change
Impacts Conference 2012
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Great Depression

Concern about the influx of new
values and lifestyles, particularly if
people come here because they
think their home is too hot, not
because the values here match
theirs.
Public health officials are concerned
about increased public health risk
due to direct climate change effects
(heat related illness) and the
increased numbers and special
vulnerability of people migrating
from degraded environments.

Citation & Link

Date of
Publication

Works and Authorities Cited

Kahn, Matthew. "Will climate
change make Seattle the new
L.A.?" UCLA Newsroom. UCLA, 31
Aug. 2010. Web. 14 Feb. 2015.

8/31/2010

Climatopolis by Matthew Kahn

"The Climate Change Real Estate
Boom is Coming." Co.Exist. Fast
Company. Web. 14 Feb. 2015.

7/5/1905

Curren, Erik. "Surviving climate
chaos: Shelter in place or flee to
safety?" Transition Voice.
Transition Voice, 20 Jan. 2014.
Web. 14 Feb. 2015.

1/20/2014

Kahn, Matthew. "Climatopolis:
How will climate change impact
urbanites and their cities?"
VoxEU. Center for Economic and
Policy Research, 11 Sept. 2011.
Web. 14 Feb. 2015.

9/11/2010

Examples Mentioned

Superstorm Sandy,
Hurricane Katrina

Goodell, Jeff. "Goodbye, Miami." Rolling
Stone, 30 June 2013. Web. 14 Feb.
2015; Meyer, Jim. "Spared by climate
change: The 10 best cities to ride out
hot times." Grist Magazine, Inc., 20 June
2013. Web. 14 Feb. 2015; Climatopolis
by Matthew Kahn

Key Points
Climate change is likely to shake up
the rankings of which cities are most
preferable among mobile population
in urban US. Entrepreneurism always
takes advantage of changes to adapt
to changing conditions.
"Anticipation, migration and
innovation will allow Seattle's
residents to continue to thrive in our
hotter future."
Wealthy could demand "climate
change cities," newly constructed
communities in areas with preferable
climate conditions.
People may face hard choices when
deciding whether to leave their
homes or remain in place.

Climate change will be a shock to the
labor markets in many urban
centers. Mobile urban dwellers can
protect themselves by moving. We
can also use innovation to adapt.
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Citation & Link

Date of
Publication

Works and Authorities Cited

Hiskes, Johnathan. "Don’t like the
climate? Move to Fargo, says
author of 'Climatopolis'." Grist
Magazine. Grist Magazine, Inc.,
17 Sept. 2010. Web. 14 Feb.
2015.

9/17/2010

Climatopolis by Matthew Kahn

Fan, Qin, H. Allen Klaiber, and
Karen Fisher-Vanden. "Climate
Change Impacts on US Migration
and Household Location Choice."
2012 Annual Meeting, August 1214, 2012, Seattle, Washington.
No. 124588. Agricultural and
Applied Economics Association,
2012. Web. 15 Feb. 2015.

8/12/2014

Poston et al (2009); Timmons,
Christopher. "If you cannot take the
heat, get out of Cerrado…recovering the
equilibrium amenity cost of
nonmarginal climate change in Brazil."
Journal of Regional Science. 47 (2007):
1-25. Integrated Public Use Microdata
Sample (IPUMS); US Bureau of Labor
Statistics, National Climate Data Center;
North American Regional Climate
Change Assessment Program
(NARCCAP).

Conlin, Richard. "A Different
City." Yes! Magazine. n.p. 5 Jan.
2011. Web. 15 Feb. 2015.

1/5/2011

"Bangladesh's climate migration
trail: 'Our village is still
underwater'." The Guardian.
Guardian News and Media
Limited, 4 Dec. 2009. Web. 15
Feb. 2015.

12/4/2009

Examples Mentioned

Implicit assumption in many popular
theories (especially Climatopolis) is
that climate change will be gradual
onset change. Also assumes that
people don't place high value on
social capital benefits of remaining in
place. Interview highlights concern
about messaging that climate change
will cause any place to thrive.
Groups of people more likely to be
sensitive to climate extremes
include: people born in the northeast
and west (less accustomed to
extreme heat), people over 65
(retirees), and college graduates
(more options). If migration costs are
high, people are less likely to
relocate to a place for the sake of
moderate improvement in climate.

Cyclone Aila
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Key Points

Reports that CIG was advising the
city to be prepared to face migration
to the northwest by "climate
refugees."
Many months after sudden flooding
from a major storm, people may
want to return to their homes but be
unable to. Story of a family that had
to relocate from rural area to the city
to find work. Children now cannot go
to school because they have to help
bring in income.

Citation & Link

Date of
Publication

Mass, Cliff. "Will the Pacific
Northwest be a climate refuge
under global warming?" Cliff
Mass Weather Blog. n.p. 28 July
2014. Web. 15 Feb. 2015.

7/28/2014

Berger, Knute. "Brace yourself for
climate refugees, Part 2."
Crosscut, 17 Sept. 2014. Web. 15
Feb. 2015.

9/17/2014

Partnow, Jessica. "The Scenario:
Climate Refugees in Seattle." The
Seattle Globalist, 11 Sept. 2014.
Web. 19 Feb. 2015.

9/11/2014

Alvarez, Ted. "Climate refugees,
do not move to the Pacific
Northwest." Grist, 29 July 2014.
Web. 19 Feb. 2015.

7/29/2014

Works and Authorities Cited

Crosscut; OneAmerica; Pearce, Fred.
"Climate migration is a solution, not
desperation." New Scientist. Reed
Business Information Ltd, 03 April 2012.
Web 15 Feb. 2015

Cliff Mass Weather Blog
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Examples Mentioned

Key Points

US National Climate
Assessment; Portland
State University
"Environmental
Migrants and the
Future of the
Willamette Valley"

Data from USGS and projections
from the National Climate
Assessment suggest that Washington
and Oregon may avoid many of the
undesirable effects of climate change
that will negatively impact other
parts of the country. In contrast to
the rest of the country, the Pacific
Northwest will have ample
precipitation and more slowly-rising
temperatures, sea level rise effects
will be moderated by local
geographic features, and more
frequent severe storms are not
predicted.
"Displaced and migrant populations
tend to be those without better
options, meaning they are largely
poor, folks who won't be able to dip
into their bank accounts to mitigate
environmental impacts." Concern
that population pressure will amplify
the challenges the area does face
from climate change.
Promotes The Scenario, a current
events strategy game on Sept 18,
2014. Humor video shows concerns
about water theft, housing
shortages, change in character of
many neighborhoods.
Humor piece discouraging climate
refugees from coming to the PNW.

Boeing

Citation & Link

Date of
Publication

Works and Authorities Cited

Examples Mentioned

Key Points

"The Scenario: Year 2025-Climate refugees in the Pacific
Northwest." World Affairs
Council, n.d. Web. 19 Feb. 2015.

9/18/2014

Pailthorp, Bellamy. "Why the
Northwest is a potential 'climate
refuge' from effects of global
warming." KPLU News for Seattle
and the Northwest, 1 Aug. 2014.
Web. 19 Feb. 2015.

8/1/2015

Cliff Mass Weather Blog; Portland State
University "Environmental Migrants and
the Future of the Willamette Valley"

Explains the scientific basis for the
claim that PNW climate will be mild
compared to other areas of the US.

Newitz, Annalee. "Where will the
climate refugees go in 50 years?"
io9. n.p. 23 Sept. 2014. Web. 19
Feb. 2015.
Streeter, A.K. "Detroit will be a
climate refuge for city
dwellers…in 2100." Treehugger.
MNN Holding Company, 23 Sept.
2013. Web. 19 Feb. 2015.

9/23/2014

Jennifer Kingson article in New York
Times

9/23/2014

Jennifer Kingson article in New York
Times; Cliff Mass Weather Blog;
Climatopolis by Matthew Kahn

"When millions of people are
displaced from their homes,
economic and social upheavals are
inevitable."
A preferable climate could support
Detroit’s economic recovery.

Kathleen. "Climate migration?"
Local 2020, 21 Dec. 2014. Web.
19 Feb. 2015.

12/21/2014

Cliff Mass Weather Blog

Brewster, David. "Go north,
young climate refugee." Crosscut,
22 April 2010. Web. 19 Feb.
2010.
Friedman, Thomas. "Climate
warnings and Syria's war." Seattle
Times, 22 Jan. 2014. Web. 19
Feb. 2015.

4/22/2010

Tankersley, Jim. "Warming in America."
Slate. The Slate Group, 22 April 2010.
Web. 19 Feb. 2015.

Promotes The Scenario, a role
playing activity about climate
migration to Puget Sound.

1/23/2014

"In Port Townsend and surrounding
areas, there is some evidence that
this migration has already started to
happen." Encourages newcomers to
join in the lifestyle and values of
existing community to "live lightly on
the earth."
Political demographics of country
could change.

Syrian refugee crisis
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Drought stress was predicted to fuel
the Syrian humanitarian crisis.

Citation & Link

Date of
Publication

Works and Authorities Cited

Johnson, Scott. "Climate change
refugees coming to Portland?"
Portland Transport. n.p. 9 June
2011. Web. 19 Feb. 2015.

6/9/2011

Portland Tribune

Lang, Jeremy. "Look out, Oregon,
for a global warming land rush."
Oregon Live, 5 Oct. 2008. Web.
19 Feb. 2015.

10/5/2008

United Nations; The Long Emergency by
James Kunstler

Climate Leadership Initiative.
"Preparing the Pacific Northwest
for climate change: A framework
for integrative preparation
planning for natural, human, built
and economic systems."
University of Oregon Institute for
a Sustainable Environment. 4
Feb. 2008
Scigliano, Eric. "Gallup snubs
Washington's livability, but
climate gets the last say."
Crosscut, 22 Aug. 2012. Web. 19
Feb. 2015.

2/4/2008

Section 4.2.2 Possible increased
labor force from climate-driven
international migration to the PNW.

8/22/2012

Washington comes in 12th among
states according to economic and
lifestyle metrics, indicating future
livability.

Romm, Joe. "Where would be the
best place to live in 2035? 2060?"
ClimateProgress. ThinkProgress,
18 Dec. 2010. Web. 19 Feb. 2015.

12/18/2010

Book critique of Climatopolis.
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Examples Mentioned

Key Points
Opening up discussion about what it
means for Portland's community that
a massive influx of new residents
could come to the area because of
climate change.
Personal stories of people who have
moved to Portland for better
climate. Questions population
projection accuracy. No hard data to
project population changes. Benefits
and harms to come from it.

Citation & Link

Date of
Publication

Works and Authorities Cited

Hormann, Liz. "2012 ODOT
Climate Change Adaptation
Strategy Report." Oregon
Department of Transportation.
April 2012. Web. 19 Feb. 2015.

4/1/2012

Myers, N. 2001 Environmental refugees:
A growing phenomenon of the 21st
century; 2010 Oregon Climate
Assessment Rep0ort (occri.net/OCAR);
Peter Ruggiero et al "Impacts of climate
change on Oregon's coasts and
estuaries."

"Climate change: Realities of
relocation for Alaska Native
Villages." University of Oregon,
April 2011. Web. 19 Feb. 2015.

4/1/2011

see bibliography in text

Seltzer, Ethan. "USP 594:
Planning in the Pacific
Northwest." Portland State
University, 2011. Web. 20 Feb.
2015.

1/1/2011

Course syllabus with overview of
many relevant research questions on
the topic of climate-driven migration
to the Pacific Northwest and its
implications for planning.

Walker, Meghan. "Ballard
resident fundraises for research
on climate refugees." MyBallard,
30 April 2012. Web. 20 Feb.
2015.
"Climate change refugees: You'll
like Tacoma." Feed Tacoma
Comics. Frayd Media, 16 Aug.
2011. Web. 20 Feb. 2015.

4/30/2012

Announcement of Rachel Aronson's
Petridish.org fundraising campaign
to complete master's research on
climate migration in Alaska--traveling
and interviewing displaced residents.
Political cartoon depicting Tacoma as
the swamp cooler of the world with
real estate getting sold quickly.

8/16/2011
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Examples Mentioned

Key Points
"Oregon may see an increase in
population, due to an influx of
'climate refugees' or more generally
people moving to a more desirable
climate. Changes in Oregon's
population will impact ODOT's work;
however, more research needs to
occur in order to better inform
strategy development and longrange planning policies."
Alaska native villages are already
engaged in relocation due to sea ice
loss, loss of protection from storm
surge, and permafrost erosion.
Provides bibliography of sources on
this topic.

Citation & Link

Date of
Publication

Works and Authorities Cited

Dunagan, Christopher. "Changes
are coming, but what does the
fugure hold for Puget Sound?"
Kitsap Sun. Scripps Media, 27
Dec. 2014. Web. 20 Feb. 2015.

12/27/2014

Alan Durning, Sightline; OFM population
forecasts; US Census

Talton, John. "Tearing toward a
high-tech future, Seattle wonders
how to keep it real." Seattle
Times. 2 Jan. 2015. Web. 20 Feb.
2015.

1/2/2015

Dandy, Ellicott. "The frontlines of
climate change: Part II."
OneAmerica, 11 Nov. 2014. Web.
20 Feb. 2015.

11/11/2014

Miller, Dave. "Could the Pacific
Northwest become a climate
change migrant mecca?" Think
Out Loud. Oregon Public Radio, 7
Aug. 2015. Web. 20 Feb. 2015.

8/7/2015

Examples Mentioned

Concerns about population pressures
on environmental quality in Puget
Sound. Further concern that existing
projections are not accounting for
potential influx due to climate
change. Graph breaks down
historical and OFM projected
populations of Washington, and 12
Puget counties both in aggregate and
individually.
Climate refugees may add
momentum to an already existing
trend of newcomers moving to
Seattle. This is driving cultural and
lifestyle shifts that we are already
dealing with.
Hurricane Katrina;
Superstorm Sandy;
CA drought

Portland State University
"Environmental Migrants and the Future
of the Willamette Valley"; Cliff Mass
Weather Blog
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Key Points

Need to consider how resettlement
affects minorities and underserved
populations. Immigrants and
refugees forced to leave their homes
often end up resettling in "sacrifice
zones," areas of lower environmental
quality. Undocumented immigrants
are especially vulnerable.
Interview with Cliff Mass explaining
why worst-feared effects of climate
change are not a concern for the
PNW. "I'm not an expert in
population movements," says Mass.

Citation & Link

Date of
Publication

Works and Authorities Cited

Examples Mentioned

Key Points

Mojtahedi, Negar. "Scientist
predicts mass exodus of climate
change refugees to Pacific
Northwest." Global News. Shaw
Media, 31 Dec. 2014. Web. 20
Feb. 2015.

12/31/2014

L.A. Times, Cliff Mass

CA drought

Proposes that many people will be
forced to move. Observes that
California wine producers are already
buying property farther north.
Suggests a need to protect farmland
for the future.

Culverwell, Wendy. "UW
professor: Northwest is a
'potential climate refuge.'"
Portland Business Journal.
American City Business Jounals,
31 July 2014. Web. 20 Feb. 2014.

7/31/2014

Portland State University
"Environmental Migrants and the Future
of the Willamette Valley"; Cliff Mass
Weather Blog

Summarizes Cliff Mass Weather Blog
31 July blog post.

Climate migration research
Authors

Title

Year

Method

Sample Size

Data Source(s)

Key Findings

Bayesian
modeling

Geographic
or Climate
Focus
United
Kingdom

Abel

Forecasting
environmental
migration to the
United Kingdom: an
exploration using
Bayesian models

2013

Abu, Codjoe, &
Sward

Climate change and
internal migration
intentions in the
forest-savannah
transition zone of
Ghana

2014

27 experts

More sophisticated approaches based
on this simple method of using
Bayesian modeling could provide a
range of estimates for future climate
migrations.

1

binary
logistic
regression

Ghana's
forestsavannah

200
households

Delphi survey of
migration experts,
Office of National
Statistics time
series data of
international
migration
CCLONG surveys

Even in areas where climate-related
events are perceived as a strain on
livelihood, they are not the primary
motivation for migration intentions.
Socio-demographic factors are
significant predictors.

0

51

Times
Cited

Authors

Title

Year

Method

Adamo & de
Sherbinin

Migration and
Environmental Change
in North America (USA
and Canada)

2013

literature
review

Banerjee, Gerlitz
& Kniveton

A Methodology for
assessing patterns of
labour migration in
mountain
communities exposed
to water hazards
Climate change and
population migration
in Brazil's Northeast:
scenarios for 20252050

2013

literature
review

2010

cohortcomponent
method

Brazilian
Northeast

Limits to adaptation or
a second modernity?
Responses to climate
change risk in the
context of failing
socio-ecosystems

2015

case study

various

Barbieri,
Domingues,
Queiroz, Ruiz,
Rigotti,
Carvalho, &
Resende

Bardsley

Geographic
or Climate
Focus
USA and
Canada

Sample Size

Data Source(s)

Key Findings

Times
Cited

"It is difficult to avoid the conclusion
that, at the national and state or
province levels, the major driver of
migration in North America is still
economics…however, the examination
of relatively new research on possible
scenarios of climate change-induced
migration suggests that the direct and
indirect contribution of environmental
factors at the local level is not trivial,
and that it could escalate and extend
to other geographic areas through the
ripple effects of existing migration
networks" (141).
Labor migration is a common strategy
for households to cope with many
different types of stress and threats to
livelihood .

Census, National
Household Survey,
birth and death
records, IMAGEMB model outputs
based on
economic and
climate variables

52

Develops a method for using climate
scenarios to produce economic
forecasts and then use the economic
forecasts to generate migration
predictions. This method
acknowledges that most migration is
primarily driven by economic
considerations and that it is through
climate change's impacts on economic
factors that it will influence migration.
An understanding of how socioecosystems are currently functioning
is important for understanding
vulnerability to climate change.

19

0

Authors

Title

Year

Method

Bardsley & Hugo

Migration and climate
change: examining
thresholds of change
to guide effective
adaptation decisionmaking

2010

case study

Black, Arnell,
Adger, Thomas,
& Geddes

Migration, immobility
and displacement
outcomes following
extreme events

2013

systematic
review

Black, Bennett,
Thomas, &
Beddington

Migration as
Adaptation

2011

commentary

Black, Kniveton,
& SchmidtVerkerk

Migration and climate
change: Toward an
integrated assessment
of sensitivity

2013

case study

Bremmer &
Hunter

Migration and the
Environment

2014

literature
review

Geographic
or Climate
Focus
Nepal and
Thailand

Sample Size

Data Source(s)

Key Findings

It is important to prepare for both
linear and non-linear migratory
responses to climate change.
Governance is needed to build
capacity to facilitate relocation out of
certain areas when thresholds of
change are crossed.
Wealth and access to economic,
social, and political capital has a direct
relationship with mobility and an
inverse relationship with vulnerability
to extreme environmental events. The
most vulnerable populations are most
likely to become trapped during an
extreme event.
Displacements related to climate
change will bring about opportunities.

extreme
events

Ghana

Integrated assessment doesn’t provide
specific numerical estimates on
changes in flows, but helps
policymakers understand “where
migrants might go in the future,
compared to where they go at
present, and what the key ‘tipping
points’ might be that are associated
with a significant rise (or fall) in
migration to a particular destination”
(49).
Simplistic views of sharp rises in
international migration should be set
aside. Future research to understand
the connections between
environment and migration are
important, particularly ecosystembased research in coastal areas and
drylands.

53

Times
Cited
18

9

40

Authors

Title

Year

Method

Brown

The numbers game

2008

commentary

Confalonieri,
Lima, Brito, &
Quintao

Social, environmental
and health
vulnerability to
climate change in the
Brazilian Northeastern
region
Understanding the
demographic
implications of climate
change: estimates of
localized population
predictions under
future scenarios of
sea-level rise

2014

composite
index

Brazilian
Northeast,
heat,
desertificatio
n

2011

cohortcomponent
method

US: CA, FL, NJ,
SC; sea level
rise

Preparing BC for
Climate Migration

2015

survey and
interviews

British
Columbia

Curtis &
Schneider

Dickson,
Webber, &
Takaro

Geographic
or Climate
Focus

Sample Size

200+
counties

40

54

Data Source(s)

results of Barbieri
et al, national
health database
DATASUS, Ministry
of Environment
desertification risk
Mulligan's sea
level rise
scenarios; Titus
and Richman sea
level rise contours;
Schneider et al's
urban land extent
map; National
Land Cover
Database; IPCC 4th
Assessment
predictive models;
US Census
survey of 40
service providers,
interviews with 10
key informants

Key Findings

Need to get beyond global estimates
for numbers of people who will be
displaced by climate change and do
more case studies linking migration
with climate change.
Outlines a method to develop
localized vulnerability index using
economic and demographic models
that incorporate climate change
scenarios.
Comprehensive climate change
adaptation planning should include
population forecasting that accounts
for the indirect impacts of
environmental shocks, which spread
through migration networks to nearby
areas.

Government agencies have not
adequately prepared the social,
cultural, service, and infrastructure
systems to accommodate climate
migrants. Canada has a moral
obligation to provide assistance to
climate refugees, including both those
who relocate to Canada and those
who remain in their own countries.

Times
Cited

1

10

Authors

Title

Year

Method

Donner &
Rodriguez

Population
composition,
migration and
inequality: The
influence of
demographic changes
on disaster risk and
vulnerability
Disentangling
migration and climate
change:
Methodologies,
political discourses
and human rights
The climate-migration
nexus: A reorientation

2008

literature
review

Geographic
or Climate
Focus
United States,
disasters

2013

anthology

various

2013

literature
review

Fan, Klaiber, &
Fisher-Vanden

Climate Change
Impacts on US
Migration and
Household Location
Choice

2012

two stage
sorting
model

United States,
climate
amenities

2,417,253
households,
283 MSAs

Feng, Krueger,
& Oppenheimer

Linkages among
climate change, crop
yields and Mexico-US
cross-border
migration

2010

instrumental
variable
regression

Mexico,
temperature,
precipitation

64
observations

Faist & Schade

Faist, Thomas, &
Schade

Sample Size

Data Source(s)

Key Findings

Population dynamics contribute
greatly to disaster exposure and
vulnerability. Further research and
action is needed to avoid experiencing
increasingly damaging disasters.

55

Integrated Public
Use Microdata
Sample (IPUMS)
and other US
Census
information, US
Bureau of Labor
Statistics, National
Climate Data
Center
Mexican Census,
Mexican Ministry
of Agriculture,
Mexican National
Weather Service

Use of term "environmental migrant"
often appears in quotation marks,
showing its meaning remains
ambiguous. Climate change could be
associated with declining migration
rates in some contexts.
Groups of people more likely to be
sensitive to climate extremes include:
people born in the northeast and west
(less accustomed to extreme heat),
people over 65 (retirees), and college
graduates (more employment
options). If migration costs are high,
people are less likely to relocate to a
place for the sake of moderate
improvement in climate.
Drought-driven crop yield reductions
could amplify the flow of people from
Mexico to the United States by as
much as 8 to 10%, or 5.5 to 6.7 million
emigrants.

Times
Cited
19

42

Authors

Title

Year

Method

Feng,
Oppenheimer,
& Schlenker

Climate change, crop
yields, and internal
migration in the
United States

2012

instrumental
variable
regression

Finch, Emrich, &
Cutter

Disaster disparities
and differential
recovery in New
Orleans

2010

Findlay & Allan

Migrant destinations
in an era of
environmental change

Fussell, Curtis, &
DeWaard

Recovery migration to
the City of New
Orleans after
Hurricane Katrina: a
migration systems
approach
Hurricane chasers in
New Orleans: Latino
immigrants as a
source of a rapid
response labor force

Fussell

Geographic
or Climate
Focus
United States
Corn Belt,
temperature,
precipitation

Sample Size

Data Source(s)

Key Findings

820 counties

US Census, USDANASS, Hadley III
model output

Pearson's
correlation,
regression
analysis

New Orleans,
Hurricane
Katrina

181 census
tracts

Social Vulnerability
Index, GNOCDC
flood extent map,
US Census

2011

literature
review

Europe

2014

probability
matrix

New Orleans,
Hurricane
Katrina

3,111
counties

IRS county-tocounty migration
flow, US Census

Under Hadley III model B2 scenario, a
3.7% out-migration of adults away
from the Corn Belt is expected from
2020-2049. From 2070 to 2099, the
projected out-migration rate is 11%.
Neighborhoods in New Orleans that
were exposed to high levels of
flooding but were neither the most
vulnerable nor the least vulnerable
before Hurricane Katrina have seen
the lowest levels of return migration.
This suggests that government and
philanthropic support has failed to
adequately address the needs of these
working class, mostly African
American households.
Movement related to environmental
change is most likely to be shortdistance to destinations with existing
social networks linked to the home
location.
Displacement after hurricanes is
heightened and follows existing
migration systems.

2009

logistic and
OLS
regression
analysis

New Orleans,
Hurricane
Katrina

253
immigrants

surveys

peer-reviewed,
evidence-based
research

56

Extreme environmental events can
actually serve as a pull factor, drawing
a "rapid response labor force" of
migrant workers to locations with
recovery-related labor demand.

Times
Cited

30

16

0

13

Authors

Title

Year

Method

Fussell, Sastry,
&
VanLandingham

Race, socioeconomic
status, and return
migration to New
Orleans after
Hurricane Katrina

2010

piecewise
exponential
hazard
model

Gilbert &
McLeman

Household access to
capital and its effects
on drought adaptation
and migration: a case
study of rural Alberta
in the 1930s

2010

vulnerabilitybased,
bottom-up
case study
approach

Gray

Human Migration in a
Changing Climate
Natural disasters and
population mobility in
Bangladesh

2013

book review

2012

Rural–urban
migration, agrarian
change, and the
environment in Kenya:
a critical review of the
literature
Going home after
Hurricane Katrina:
Determinants of
return migration and
changes in affected
areas

Gray & Mueller

Greiner &
Sakdapolrak

Groen & Polika

Geographic
or Climate
Focus
New Orleans,
Hurricane
Katrina

Sample Size

Data Source(s)

Key Findings

291
residents

Displaced New
Orleans Residents
Pilot Survey

36

Alberta,
Canada,
drought in
1930s

37
interviews

interviews

Blacks returned to New Orleans at a
much slower pace than white
residents, controlling for
socioeconomic status and
demographic characteristics. The
racial disparity is largely explained by
the fact that blacks tended to live in
areas that experienced higher levels of
housing damage.
Differential access to capital was a key
factor distinguishing households that
adapted to 1930s drought in Alberta
and those who migrated. Weak
participation in local social networks is
associated with likelihood of having
migrated out of the area.

discrete-time
event history
analysis

Bangladesh,
flooding

4,646
individuals

Chronic Poverty
and Long Term
Impact Study

24

2013

literature
review

Kenya

The overall effect of flooding on
population movement in Bangladesh
is modest, with the most significant
effects being temporary and local.
A translocal approach to investigating
environmental migration highlighting
place, networks, and locales is
beneficial for understanding the
complex interactions in this field.

2010

multivariate
logit model
regression
analysis

New Orleans,
Hurricane
Katrina

The probability of Katrina evacuees
returning to their county of origin
within a year increased with age,
decreased with the severity of home
damage, was higher for blacks
because this group experienced higher
levels of home damage, and is lower
for households with children than
those without children.

18

1,232
evacuees

57

Current Population
Survey and
Displaced New
Orleans Residents
Pilot Study

Times
Cited

9

7

Authors

Title

Year

Method

Gutmann &
Field

Katrina in historical
context: Environment
and migration in the
US

2010

historical
review

Hori & Schafer

Social costs of
displacement in
Louisiana after
Hurricanes Katrina and
Rita
Rural outmigration,
natural capital, and
livelihoods in South
Africa

2010

logit model
regression

Louisiana,
Hurricane
Katrina

18 parishes

2006 Louisiana
Health and
Population Survey

2014

Poisson
model
regression

rural South
Africa, natural
capital

21 villages,
14,000
households

Hunter, Murray,
& Riosmena

Rainfall patterns and
US migration from
rural Mexico

2013

discrete-time
logit

rural Mexico,
rainfall

23, 686
households

Agincourt Health
and Demographic
Surveillance Site
Census, Moderate
Resolution Imaging
Spectroradiometer
satellite imagery
Mexican Migration
Project

Kolmannskog,
Vikram & Finn
Myrstad

Environmental
displacement in
European asylum law

2009

legal analysis

Laczko & Piguet

Regional Perspectives
on Migration, the
Environment and
Climate Change

2013

literature
review

Hunter,
Nawrotzki, Leyk,
Maclaurin,
Twine,
Collinson, &
Erasmus

Geographic
or Climate
Focus

Sample Size

58

Data Source(s)

Key Findings

Historical review of climate migration
research shows different effects on
migration from environmental
calamities, environmental hardships,
environmental amenities, and
management of environmental
barriers.
Displacement from home parish after
Katrina is associated with many
negative impacts on people's lives,
including housing, employment, and
mental health.
Availability of natural capital matters
in understanding outmigration from
rural South African households.
Natural capital provides households a
form of economic security from which
temporary migration may be
supported.
Two years of drought raises likelihood
of emigration from rural Mexico to the
US considerably, but only in
communities or households that have
existing migration connections and
social capital in the US.
European immigration law protecting
environmental migrants was drafted
prior to recognition of climate change
as a migration driver. EU should
consider amending provisions to
address gaps in protection.
Climate migration is a growing field of
research, but the increasing number
of studies does not reflect an increase
in the amount of empirical research,
which is needed in this field.

Times
Cited
18

7

1

1

5

Authors

Title

Year

Method

Landry, Bin,
Hindsley,
Whitehead, &
Wilson

Evacuation-migration
decisions of Hurricane
Katrina survivors

2007

logistic
regression
analysis

Li, Airriess,
Chen, Leong, &
Keith

Katrina and migration:
Evacuation and return
by African Americans
and Vietnamese
Americans in an
eastern New Orleans
suburb
A spatial analysis of
population dynamics
and climate change in
Africa: potential
vulnerability hot spots
emerge where
precipitation declines
and demographic
pressures coincide
When nature rebels:
international
migration, climate
change, and inequality

2010

Climate-related
migration in rural
Bangladesh: a
behavioural model

2014

Measuring the labor
market impacts of
Hurricane Katrina
migration: evidence
from Houston, Texas

2008

Lopez-Carr,
David, Princope,
Aukema,
Jankowska,
Funk, Husak, &
Michaelson

Marchiori &
Schumacher

Martin,
Maxmillan,
Billah, Siddiqui,
Abrar, Black &
Kniveton
McIntosh

Geographic
or Climate
Focus
New Orleans,
Hurricane
Katrina

Sample Size

Data Source(s)

Key Findings

746
individuals

Center for Natural
Hazards Research
and Rice University
surveys

23

comparative
survey

New Orleans,
Hurricane
Katrina

139
individuals

survey, personal
narrative

Higher household income is associated
with greater likelihood of returning
after evacuation, probably due to
access to the resources to make the
return trip, less damage to homes, and
better ability to rebuild property.
The existence of social networks
influenced African Americans' and
Vietnamese Americans' decisions
about where to evacuate to and
whether to return to the same
neighborhood.

2014

spatial
clustering
analysis

Africa,
precipitation

426 regions

Famine Early
Warning Systems
Network data,
Global Rural-Urban
Mapping Project,
AfriPop population
density map.

Some of the regions in Africa with fastgrowing populations are also regions
experiencing declines in rainfall,
making these areas particularly
vulnerable to climate change impacts.
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general
equilibrium,
overlapping
generations
economic
model
behavior
modeling

Global Trade
Analysis Project,
United Nations,
WDI

Climate change will likely increase
overall international migration.

8

Migration decisions are part of a larger
strategy to diversify livelihoods, made
in social and cultural context that
policy makers need to understand.

0

Wages and employment among native
Houstonians were significantly but
only modestly negatively affected by
in-migration of Hurricane Katrina
evacuees.
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analysis
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nonevacuee
s, 444
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Soil and its influence
on rural drought
migration: insights
from Depression-era
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Saskatchewan, Canada
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historical
case study
and GIS
modeling

Southwestern
Saskatchewan
, Canada;
drought in
1930s

25
individuals

semi-structured
interviews,
Saskatchewan
Archives reports
on governmentorganized
relocations and
reports on
agricultural
conditions,
community history
books

McLeman &
Hunter

Geographic
or Climate
Focus
Ontario,
Canada

Sample Size

60

Data Source(s)

Key Findings

interviews, focus
groups, population
statistics

Population and demographic changes
can erode social networks and
cohesion, increasing vulnerability and
reducing adaptive capacity with
respect to climate change. Develops
typology of how particular kinds of
population changes can influence both
exposure and adaptive capacity.
Historical review supports research
that environmental factors combine
with many other social and economic
factors to influence migration, that
population movements may be short
or long-term in duration and tend to
take place over short distances within
regions, and that adaptive capacity
greatly affects the likelihood that
people will be displaced or choose to
relocate due to climate-related
factors.
The Dust Bowl is an especially useful
research analog for understanding
climate migration. Research that
considers human and physical system
processes together in one study is
needed.
Other things being equal, farms on
sandier soils are more likely to be
sensitive to precipitation shortfalls
and extreme heat events than farms
situated on soils with greater
moisture-retention capacity.
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the literature
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Climate migration will come with
many public health risks.
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influence of emotion
in post‐disaster return
decisions
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Dynamics: Lessons
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Fourmile Canyon Fire
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narrative
analysis

New Orleans,
Hurricane
Katrina

19
individuals

Qualitative and quantitative measures
of the effect of environmental change
on migration behavior is needed,
particularly the perception of climate
change and risk in areas where
migration could be an adaptation
strategy.
Emotional distress and loss has
motivated many people to relocate
away from New Orleans after
Hurricane Katrina.

2014
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regression
analysis

Colorado,
Fourmile
Canyon
wildfire

428
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Nawrotski,
Riosmena, &
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Do Rainfall Deficits
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Mexico? Evidence
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2013
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analysis
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Obokata,
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Empirical research on
international
environmental
migration: a
systematic review
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systematic
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international
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articles

Web of Science

Nawrotski,
Brenkert-Smith,
& Hunter
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or Climate
Focus

Sample Size

61

Data Source(s)

semi-structured
interviews,
Surviving Katrina
and Rita in
Houston Project
interviews
Living with
Wildfire in
Colorado survey

Key Findings

The only significant difference
between people who decided to move
away from fire prone areas after the
Fourmile Canyon wildfire and those
who decided to stay is that they have
a higher wildfire risk perception. Fire
migrants tended to plan on making
short-distance moves.
There is a strong association between
rainfall deficits and out-migration to
the United States, but only in dry
states. In wet states, social networks
are the primary predictor of
emigration, but in dry states, social
ties in the US are less relevant.
Review of the literature reveals a need
for more empirical research on
environmental influences on
international migration generally, and
longitudinal studies in particular.
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A decision framework
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studies and public
policy implications
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Continually neglected:
Situating natural
disasters in the African
American experience
Displaced New
Orleans residents in
the aftermath of
Hurricane Katrina:
Results from a pilot
survey
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case study

various

2009

crosstabulation

New Orleans,
Hurricane
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Sastry

Geographic
or Climate
Focus
Willamette
Valley,
Oregon;
climate
amenities
United States

Sample Size

Data Source(s)

Key Findings

Times
Cited

Planners in the Willamette Valley
should incorporate the possibility of
unprecedented migration to the area
in the future due to climate change.
50 states

147
households

62

National Weather
Service,

Displaced New
Orleans Residents
Pilot Survey

Even after controlling for the influence
of a variety of social and economic
factors, climate still has a significant
and in many instances the largest
impact on migration. The more
favorable the climates of states, the
greater their population gains through
migration.
Describes a possible framework for
categorizing environmentally
motivated and environmentally forced
migrants based on the nature and
timing of environmental change.
Historical case studies demonstrate
that environmental change can trigger
large out-migration, which can cause
violent conflict in areas receiving
migrants.
African Americans often feel they are
deliberately allowed to suffer after
natural disasters.
The most important factor associated
with residents' return to New Orleans
after Hurricane Katrina is having a
habitable pre-Katrina home.
Returnees tended to be older, white,
highly educated, and employed.
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Sastry &
Gregory

The location of
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Katrina

2014
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analysis

Shen

Contrasted views on
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case of Tuvaluan
migration to New
Zealand
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Sisk & Bankston

Hurricane Katrina, a
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and a New Labor
Force: Latino
Immigrants and the
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Construction Industry,
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Lessons from the 2006
Louisiana Health and
Population Survey

Higher ground: an
exploratory analysis of
characteristics
affecting returning
populations after
Hurricane Katrina."

Stone,
Henderson,
Davis, et al

Stringfield
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Focus
New Orleans,
Hurricane
Katrina

Sample Size

Data Source(s)

Key Findings

2,784
individuals

American
Community Survey

0

survey and
interviews

Tuvalu and
New Zealand;
sea level rise,
hurricanes

25
individuals

EACH-FOR
questionnaire and
key informant
interviews

2014

logistic and
multinomial
logistic
regression
analysis

New Orleans,
Hurricane
Katrina

3,206
individuals

IPUMS-USA. for
New Orleans MSA

Two-thirds of evacuees still displaced
one year after Hurricane Katrina were
living elsewhere in Louisiana or Texas.
Young adults were more likely to have
moved farther away. Adults born
outside of Louisiana were more likely
to have moved out of the state.
Migration from Tuvalu to New Zealand
is not a straightforward case of
climate migration as is portrayed in
the media. Migration is also motivated
by economic, social, medical, family,
educational, and other environmental
factors as well.
Hurricane Katrina reconstruction
expanded demand for low-skilled,
low-paid labor. These jobs were
overwhelmingly filled by Latino
immigrants.

2012

survey,
multi-stage
cluster
sampling

New Orleans,
Hurricane
Katrina

5,573
households

2006 Louisiana
Health and
Population Survey

0

2010

logistic
regression
analysis

New Orleans,
Hurricane
Katrina

2,483
individuals

Current Population
Survey

The post-disaster household survey in
the hurricane-affected parishes
provides important population and
demographic information, as well as
public health and other baseline
indicators that can help guide
recovery efforts.
African Americans are more likely not
to have returned to their pre-Katrina
residence, but other socioeconomic
characteristics also have a strong
association with return status.
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Sample Size
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Key Findings

Thiede & Brown

Hurricane Katrina:
Who stayed and why?

2013

logistic
regression
analysis

van der Geest

North‐South migration
in Ghana: what role
for the environment?

2011

Veronis &
McLeman

Environmental
influences on African
migration to Canada:
focus group findings
from Ottawa-Gatineau

2014

1,019
individuals

Black and low-education respondents
were least likely to evacuate prior to
the storm, most likely because they
were unable to evacuate.

0

case study

Ghana;
rainfall and
crop yields

24 districts,
203
individuals

Harvard Medical
School Hurricane
Katrina
Community
Advisory Group's
2006 survey
interviews

9

focus groups

Africa and
Canada

47
individuals

Migration from northern to southern
Ghana, where population is heavily
reliant on agricultural for livelihood, is
largely induced by poor agroecological conditions combined with
easy access to fertile lands in the more
humid destination area. The
environmental pull appears to be
equally important as push. Scarcity of
fertile land is cited more often than
the indirect cause of climate change or
erratic rainfall. This should not be seen
as distress migration but a strategy for
dealing with structural environmental
scarcity.
Environment is a second or third order
contributor to socioeconomic
pressures in African countries that
may lead to long-distance
international migration by skilled and
educated urbanites. However, most
people affected by environmental
challenges in the home countries lack
the financial means to make longdistance migration. Qualitative
research using focus groups can
illuminate themes that merit further
research about environmental factors
that currently influence migration and
may do so in the future.
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Warner

Environmental change
and migration:
methodological
considerations from
ground-breaking
global survey

2011

case study

Wrathall

Migration amidst
social-ecological
regime shift: The
search for stability in
Garifuna villages of
northern Honduras
Migration, health, and
environment in the
desert southwest
The environmentmobility nexus:
Reconceptualizing the
links between
environmental stress,
(im)mobility, and
power

2012

case study

2009

Post‐Hurricane Katrina
Employment
Recovery: The
Interaction of Race
and Place

2008

Yabiku, Glick,
Wentz, et al
Zetter &
Morrissey

Zottarelli

2014

Geographic
or Climate
Focus

Sample Size

Data Source(s)

Key Findings

23 case
studies

EACH-FOR

Garifuna,
Honduras

89
individuals

life history
interviews

multivariate
regression
analysis
case study
and
theoretical
review

Phoenix

800
individuals

Phoenix Area
Social Survey

logistic
regression
analysis

New Orleans,
Hurricane
Katrina

1,502
individuals

Gallup
Organization twostage survey 20056.

Empirical research on the influence of
environmental conditions on
migration is needed. Projects should
include specific, falsifiable hypotheses.
Donors and decision-makers should
work together to plan multiyear
research projects with rigorous data
collection and follow-up work. The use
of variables with available time-series
data will sharpen research questions
and methods.
Migration is an adaptive search for
stability, yet migration itself
constitutes a stressor in some social
systems and can undermine critical
social relationships that confer
resiliencies to some sub-populations.
Frequent, local migration within the
Phoenix area has negative impacts on
health.
The nexus between environmental
stress and mobility is not apolitical.
The distribution of power in a
community is a significant
determinant of who has access to the
resources to adapt to environmental
change or to choose to migrate, as
well as whom will benefit from
collective adaptation and migration
strategies.
Employment recovery after Hurricane
Katrina has been determined largely
by an interaction between race and
place, with gender, income, and home
ownership also significant.
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11/1/2011

Authorities Cited

US Census Bureau

11/1/2014

11/1/2014

Fluctuations in net migration have had more dramatic effects on long-term population growth
in Washington than natural increase. The majority of interstate population movements are
due to relative changes in the labor market and economic conditions among the states. The
factors used by OFM to predict levels of net migration include: (1) the % change in WA's
traded sector employment relative to % change in US traded sector employment. (2) the %
change in WA traded sector employment relative to % change in CA traded sector
employment, and (3) the national unemployment rate. In the near-term, net migration is
forecast to build to a near-historic pace. WA is expected to out-perform the US in traded
sector employment. Mobility is expected to increase as housing markets recover.
As the economic downturn progressed between 2005 and 2009, net migration between
Washington, Oregon, Idaho, and all other states combined declined. Among these categories,
net migration from California alone remained positive in 2009. International in-migration rose
and then fell to its lowest levels at the end of the study.
Natural increase in population growth from births and deaths is expected to decline, making
migration an even more important predictor of overall state population growth rate.

CA Department of
Transportation's
Long-Term SocioEconomic Forecasts

7/1/2013

5/1/2011

Key Points

OFM's state population forecast is a cohort component model. To forecast near-term
migration, OFM uses an econometric model which weighs Washington's relative
attractiveness to job seekers against that of California and other states. Long term forecasts
are developed using historical patterns.
PSRC's macroeconomic forecast model contains adjustment factors for the relative
performance of Microsoft and Boeing.

2010 Census
redistricting data;
2000 Census

92% of Puget Sound area population growth between 2000 and 2010 was among minorities.
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Key Points
Net migration to Puget Sound is primarily a response to the relative strength of the job
market and attractions in the area. Federal immigration policy can also play a role. The region
had substantially lower levels of net migration between 2000 and 2010 compared with
previous decades. This slow-down in net migration reflects the economic recessions and
national housing crisis, which constrained mobility. About 40% of domestic in-migration to
and out-migration from the Puget Sound region is from or to another location in Washington
State. The remainder of population movement is roughly evenly split among people moving
to or from the Eastern US and the Western US
Population growth in central Puget Sound in 2013-2014 has rebounded to levels seen before
the economic downturn. The improving economy has attracted greater migration to the area.
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OFM, US Census
Bureau
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